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1. SCOPE

1.1 Identification

The purpose of this IDA Memorandum Report is to identify and describe a version of a software
delivery, ”An Ada/SQL Application Scanner,” to the WIS Joint Program Management Office. The
term version is applied to the initial release as well as to all interii changes. This report was written
to describe the software developed to satisfy deliverable 5.c of task order T-W5-206, entitled WIS
Application Software Study.

1.2 System Overview

The purpose of this software system is to provide a tool which will aid in the generation of subpro-
grams necessary for a Level 1 Ada/SQL implementation. Ada/SQL is an interface between the pro-
gramming language Ada [ADA 83] and the database programming language SQL  {SQL-86].
Ada/SQL, like SQL, is comprised of two main components: a Data Definition Language (DDL)
and a Data Manipulation Language (DML). Both the DDL and the DML are coded using pure Ada
syntax and semantics. The DDL resides in a package specification, and is used to define the data
types, variable definitions, and table and column definitions. The DML is expressed as syntax very
similar to the syntax of SQL DML. This expression is allowed due to a set of underlying operators
and subprograms which must be ’with’ed by the application. However, many of these subprograms
are application dependent and are tedious to code. To alleviate the coding of these subprograms, a
tool, named the application scanner, has been developed.

The application scanner reads the Ada/SQL data definition package, the Ada/SQL data manipula-
tion package, and various other packages to determine exactly the necessary functions and pro-
cedures required for compilation. If errors are found in any of these files, a listing will be generated
showing the text of the package, and pointer to the appropriate line number and column position
where the error occurred.

If no errors were detected by the application scanner, a package will be generated containing subpro-
gram definitions which must then be compiled. This specific instance of the application scanner gen-
erates subprograms which access the database management system Oracle®. Additional code
necessary to access Oracle is found in [IDA 88]. The Level 1 Ada/SQL definition can be found in
[IDA 87].

1.3 Documentation Overview

The file [ BBRYKCZYN.EXAMPLE]READ.ME is included with the magnetic tape containing the
interface software. This file contains guidelines which show the user how to create an Ada/SQL
application, use the application scanner, and in what order to compile the output from the scanner.

ORACLE is a registered trademark of Oracle Corporation
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The directory located in [BBRYKCZYN.EXAMPLE] provides a comprehensive example of using
the Ada/SQL system, connected to Oracle, and using the application scanner.
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N < 3. VERSION DESCRIPTION

3.1 Inventory of Materials Released

2 This prototype Ada/SQL system was developed on a VAX™ 8600, using VAX/VMS version 4.6, and
the DEC Ada compiler, version 1.4-33. The magnetic tape upon which the source is located is in
VAX/VMS backup format, and the save set name is ADASQL. This tape requires 8192 blocks of
memory. To load the tape, allocate the tape drive desired, request a tape mount, and issue the fol-
lowing command: "BACKUP MUAUQO: [appropriate directory...]*.*.*”, where MUAUO is the logical
tape drive name, and appropriate directory is the directory in which you will be placing the contents
- of the tape.

3.2 Inventory of Software Prototype Contents

The following are the files which make up the prototype Ada/SQL system. They are listed in compi-
VY lation order. There are two naming conventions used. First, a major portion of the application
scanner uses a tool called the ddl reader. Package specifications are suffixed by ”spec.ada”, and
package bodies are suffixed by ”.ada” for ddl reader code. For the remaining portions of code, pack-
age specifications are suffixed by ”s.ada”, and package bodies are suffixed by ”b.ada”. All of the files
use an abbreviated name for the physical file name derived from the name of the package.

- funcdefs.ada
ddl_database.ada
ddl_keyword_spec.ada
ddl_keyword.ada
txtprts.ada
txtprtb.ada

. o lexs.ada

Lt S g

by

- - - -

lexb.ada
ddl_io_defs_spec.ada
ddl_io_defs.ada
ddl_defs.ada
ddl_new_des_spec.ada

¥ ddl_extra_defs.ada
enums.ada
enumb.ada
dummys.ada
ddl_variables.ada

, columns.ada

o columnb.ada
withs.ada
withb.ada

VAX is a trademark of Digital Equipment Corporation
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results.ada
resultb.ada
indexs.ada
indexb.ada
dbtypes.ada
dbtypeb.ada
comptos.ada
comptob.ada
chartos.ada
chartob.ada
tables.ada
tableb.ada
pdtypes.ada
pdtypeb.ada
ddl_add_des_spec.ada
ddl_add_des.ada
unquals.ada
unqualb.ada
quals.ada
qualb.ada
corrs.ada
corrb.ada
convs.ada
convb.ada
intos.ada
intob.ada
pgmconvs.ada
pgmconvb.ada
predefs.ada
predefb.ada
froms.ada
fromb.ada
clauses.ada
clauseb.ada
indics.ada
indicb.ada
genfuncs.ada
genfuncb.ada
selecs.ada
selecb.ada
names.ada
nameb.ada
semans.ada
semanb.ada
posts.ada
postb.ada
syntacs.ada
syntacb.ada
tents.ada
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tentb.ada

exprs.ada

exprb.ada
ddl_schema_io_errors_spec.ada
scans.ada

searchs.ada

statements.ada

tblexprs.ada

selects.ada

selectb.ada

statementb.ada

searchb.ada

tblexprb.ada
ddl_schema_io_internal_spec.ada

;.n;' ddl_schema_io_spec.ada
::j ddl_new_des.ada
. ddl_schema_io.ada

ddl_subroutines_1_spec.ada
ddl_subroutines_1.ada
ddl_show_spec.ada
ddl_show.ada
ddl_schema_io_internal.ada
ddl_schema_io_errors.ada
ddl_end_spec.ada
ddl_end.ada
ddl_search_des_spec.ada
ddl_search_des.ada
ddl_error_spec.ada
ddl_error.ada
ddl_use_spec.ada
ddl_use.ada
ddl_subroutines_2_spec.ada
ddl_subroutines_4_spec.ada
ddl_subroutines_4.ada
ddl_subroutines_3_spec.ada
ddl_subroutines_3.ada
ddl_names_spec.ada
ddl_names.ada

g ddl_with_spec.ada
- ddl_with.ada
A ddl_auth_spec.ada
¥ ddl_auth.ada
e ddl_function_spec.ada
Vo ddl_function.ada
. ddl_subroutines_2.ada
9 ddl_package_spec.ada *
, ﬁ ddl_package.ada
- ddl_list_spec.ada
," ddl_list.ada
#
0
)
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- -,
N
=gl

l _ ddLinteger_spec.ada
NN ddl_integer.ada
L ddl_float_spec.ada
o ddl_float.ada
\ ';: ddl_enumeration_spec.ada
- ddl_enumeration.ada
B .; ddl_derived_spec.ada
:-,,i ddl_derived.ada
o ddl_variable_spec.ada
i~ ddl_variable.ada
Ry ddl_subtype_spec.ada
ddl_subtype.ada
' ddl_record_spec.ada
; ':.3 ddl_record.ada
N ddl_array_spec.ada
o ddl_array.ada
N ddl_type_spec.ada
‘L ddl_type.ada
._ - ddl_driver_spec.ada
X :-:.‘_ ddl_driver.ada
S5 ddl_call_to_ddl_spec.ada
e ddl_call_to_ddl.ada
o scanb.ada
LA .
et main.ada
0
SN 3.3 Changes
._:'
B .
: s Not applicable.
: 3.4 Adaptation Data |
{ ;
P>~ |
A |
y .::: Not applicable. ‘
|
e |
o 3.5 Interface Compatibility
' .|J{
"\ Not applicable. ‘
A !
A ;
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Date, C.J., A guide to the SQL standard. New York: Addison-Wesley, 1987.
3.7 Summary of Changes

Not applicable.

3.8 Installation Instructions

To load the contents of the tape onto disk, allocate and mount a tape drive. Next, issue the following
command: "BACKUP MUAO: {appropriate directory...}]*.*.*” Where MUAO: is the name of the
tape drive, and appropriate directory is the name of the directory the contents are to be loaded.

3.9 User Guidelines

The following is a set of guidelines for using the VAX/VMS Level 1 Ada/SQL connected to the Ora-
cle database management system. These guidelines assume that a directory exists which contains the
files loaded from tape. The files on the tape were loaded from a directory named
[BBRYKCZYN.ORACLE]. Of course, when a tape is loaded on another system, this path name will
be different.

1) Create the ADASQLSENYV logical

There are several files which are read by the application scanner to establish a predefined environ-
ment for processing application programs. These files are DATABASE.ADA, CURSOR_-
DEFINITION.ADA, and STANDARD.ADA. These files are not source files that are linked with
the Ada/SQL application programs. They must, however, be stored in a directory that is accessible
via the VAX/VMS logical name ADASQLSENYV whenever the application scanner is run. These
files should not be compiled or otherwise used for any purpose other than that described here. To
assign the logical, type in the following:

ASSIGN [BBRYKCZYN.ORACLE.STANDARDS] ADASQLSENV
2) Copy over the AUTH_PACK.ADA file
In SQL, a module must contain an authorization identifier which identifies the user. In Ada/SQL,
the authorization identifier must reside in a file called AUTH_PACK.ADA. At this time, it is
necessary only to copy an AUTH_PACK.ADA from another directory and compile it into the
library. A sample AUTH_PACK.ADA is located in directory [BBRYKCZYN.ORACLE.-
EXAMPLE]

3) Create the Ada/SQL application specific files

There are four files one must create in order to use Ada/SQL. These are the _TYPES.ADA,
_VARIABLES.ADA, _DDL.ADA packages, and the main program. The files must be named
exactly as the package name, with the addition of a . ADA’ suffix. Examples of these files are
included in the [BBRYKCZYN.ORACLE.EXAMPLE] directory.
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4) Create the Oracle DDL

It is necessary for Oracle to have the data definition exist prior to the running of an Ada/SQL pro-
gram. If you are building an Ada/SQL program to access a pre-existing database definition, this step
can be deleted. If you are building a new application, it will be necessary to invoke Oracle, and
create the appropriate table and column definitions.

5) Run the scanner
To run the application scanner, type in the following command: "RUN  [BBRYKCZYN.-
ORACLE.APSCAN_SOURCEJAPSCAN.EXE”. The application scanner will prompt you with

several questions:

a) Enter DML filename:

Here you enter the name of your Ada compilation unit which contains DML statements which you
want processed by the application scanner. An output file will be generated where errors in the DDL
will be reported. This file will have the name of your compilation unit’s library name, suffixed with
.DDLOUT. For example enter BILL.ADA here (the subprogram name is BILL) and any DDL

errors will be listed in a file called BILL.DDLQUT.

b) Enter listing filename:

Here you enter the name of a file where the application scanner will report errors in the DML. For
example if you had entered BILL.ADA for question one you could enter BILL.LST here. Only

DML errors will be reported here, DML errors are in the *. DDLOUT file.

c) Enter filename for generated functions:

Here you enter the file name for the compilation unit which will contain the functions necessary to
make your DML compilation unit compilable. This will be an Ada compilation unit which will
become a part of your program. For example if you had entered BILL.ADA for question one you
could enter BILL_ADA_SQL.ADA here. The library unit name for this compilation unit will be
the library unit name of your compilation unit with an extension of _ADA_SQL. The subprogram
name in BILL.ADA is BILL), and the library unit name of the compilation unit

BILL_ADA_SQL.ADA willbe BILL_ADA_SQL. Your compilation unit must
The application scanner will then notify you:

Invoking application scanner with:

DML filename =>> file name you entered in #1 above

Listing filename => file name you entered in #2 above

Generated package => file name you entered in #3 above

When the application scanner is complete it will issue the message:

%ADASQL-I-SCAN, Scan completed with errors
or the message:

10
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%ADASQL-I-SCAN, Scan completed with no errors

In the case of "with errors’ check the *. DDLOUT file to make sure the DDL scanned correctly, then
check the listing file you specified in #2 above to see if there was an error in the DML. Correct the
errors and run the application scanner again. In the case of *with no errors’ you must still check the
*.DDLOUT file. If errors are reported in this file but not in the listing file the message at the end of
the application scanner will indicate no errors.

Repeat these steps until you have generated a function package through the application scanner for
all your compilation units which contain DML. The package generated by the application scanner
must be withed in your compilation unit.

6) Compile the output of the scanner

When a correct version of Ada/SQL DML is processed by the scanner, a generated package will be
produced which must be compiled. This package contains the various subprograms which allow the
Ada/SQL DML to interact with the database.

7) Compile and link the DML package

After compiling the generated *_ADA_SQL.ADA package from the previous step, the Ada/SQL
DML package may now be compiled. Continuing with the example, this file is named BILL.ADA..
After compiling, the file must be linked, which, in this example, results in an executable named
BILL.

8) Execute the Application
3.10 Possible Problems and Known Errors

The following items are incorrectly processed by the application scanner, but are caught by the Ada
compiler:

a) Package names form their own name space, so with’ed package names are not hidden by table,
variable, or enumeration literal declarations. Also, homographs are not recognized, so if both pack-
ages A and B are with’ed and use’d, and B declares a type A, then type A becomes visible.

b) Enumeration literals form their own name space, so can be named the same as type/subtype
names.

c¢) Declaring an enumeration subtype also makes the enumeration literals visible, e.g., package A
declares enumeration type T, package B with’s A and declares enumeration subtype S, package C
with’s only B but can use T’s enumeration literals to declare a range constraint for a subtype of S.

3.11 Source Listings

11 package funcdefs.ada
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| 3.11.1 package funcdefs.ada

o

:\‘: —— funcdefs.ada - definitions of SQL operations

o

o

5 . . .

__';n.; -— This is extracted from package ADA_SQL_FUNCTIONS of the runtime version,
':3 -— which should eventually be updated to use this same definition package

\
N :_“., package ADA_SQL_FUNCTION DEFINITIONS is

‘.‘h"'

N
~.'{-. type SQL_OPERATION is
ot ( O_AVG , O_MAX , O_MIN , O_SUM ,

el O_UNARY_PLUS , O_UNARY_MINUS , O_PLUS , O_MINUS '
N O_TIMES , O_DIVIDE , O_EQ , O_NE '
fAA O_LT , O_GT , O_LE , O_GE ,
I O_BETWEEN , O_AND , O_IS_IN , O_OR ,
B O_NOT , O_LIKE , O_AMPERSAND , O_SELEC .
e O_SELECT_DISTINCT , O_ASC , O_DESC , O_TABLE_COLUMN_ LIST , :
‘ ...:, O_COUNT_STAR , O_NULL_QP , O_STAR , O_NOT_IN , i
- O_VALUES , O_DECLAR ); }
I ‘
N end ADA_SQL_FUNCTION DEFINITIONS;
Y
P 3.11.2 package ddl_database.ada
K-~
! package DATABASE is
_:. type INT is new STANDARD.INTEGER;
o type DOUBLE_PRECISION is new STANDARD.FLOAT;
500 type CHAR is new STANDARD.STRING;

'y type CHAR_LINK is access CHAR;
o type USER_AUTHORIZATION_IDENTIFIER is new STANDARD.STRING;
) type USER_AUTHORIZATION_IDENTIFIER_LINK is access
i USER_AUTHORIZATION_IDENTIFIER;
K A type COLUMN NUMBER is new STANDARD.INTEGER;
~ ;;_: end DATABASE;
1
AN 3.11.3 package ddi_keyword_spec.ada
RS A"

e package KEYWORD ROUTINES is

tr-:
e function SQL_KEY_WORD
Wiyl (IN_STRING : in STRING)
R return BOOLEAN; |
[ |
"{ function ADA_KEY_WORD
N (IN_STRING : in STRING)
'n':\' return BOOLEAN;

S
VAN
Bl end KEYWORD_ROUTINES;
L%
“-"‘-
o
,’V‘?’ i
‘NN |
-0 package ddi_keyword.ada 12

| X |
I,

B W Lo dla o P N P ROy o R A N R A A N P R L L P e A X
:.‘.0. A .l. "‘\ Wl O n.-‘. K0 N A A .e N, 0000 h'ﬁv....o .:'l?!\.-\c.:'o.:ve"’h.



<

rmvmmmmmm“wﬂrw““ soATESRARAERETEARTEOETERET TR

UNCLASSIFIED

v ~3.11.4 package ddl_keyword.ada

package body KEYWORD_ROUTINES is

new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new

new
®

new

new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new

‘s

1
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—- table of the SQL key words which cannot be used as identifiers

type KEYWORD_POINTER is access STRING;
type KEYWORD_ARRAY is array (INTEGER range <2>) of KEYWORD_ POINTER;
SQL_KEYWORDS : constant KEYWORD_ARRAY := (

STRING’
STRING’
STRING’
STRING’
STRING’
STRING’
STRING’
STRING’
STRING’
STRING’
STRING’
STRING’
STRING’
STRING’
STRING’
STRING’
STRING’
STRING’
STRING’
STRING’

- new STRING’ ("CURSOR"),

STRING’
STRING’
STRING’
STRING’
STRING'
STRING’
STRING’
STRING’
STRING’
STRING’
STRING'
STRING’
STRING’
STRING’
STRING’
STRING’
STRING’

("ALL"),

("AND"),

("ANY"),

("as"),

("asc"y, :
( "AUTHORIZATION"),
("AVG")Y,
("BEGIN"),
("BETWEEN"),
("BY"),

("CHAR"),
("CHARACTER"),
("CHECK"),
("CLOSE"),
("COBOL"),
("COMMIT"),
("CONTINUE"),
("COUNT"),
("CREATE"),
("CURRENT"),

("DEC"),
("DECIMAL"),
( "DECLARE"),
("DELETE"),
("DESC"),
("DISTINCT"),
( "DOUBLE"),
("END"),
("ESCAPE"),
("EXEC"),
("EXISTS"),
("FETCH"),
("FLOAT"),
("FOR"),
("FORTRAN"),
("FOUND"),
("FROM"),

13 package ddl_keyword.ada
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new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new

package ddl_keyword.ada

STRING’
STRING’
STRING’
STRING’
STRING’
STRING’
STRING’
STRING'
STRING’
STRING’
STRING’
STRING'
STRING’
STRING’
STRING’
STRING’
STRING’
STRING'
STRING’
STRING'
STRING’
STRING'
STRING’
STRING’
STRING'
STRING’
STRING’
STRING’
STRING’
STRING'
STRING’
STRING’
STRING’
STRING’
STRING’
STRING’
STRING'
STRING'
STRING’
STRING’
STRING’
STRING’
STRING’
STRING’
STRING’
STRING'
STRING'
STRING'
STRING’

UNCLASSIFIED

("Go"),
("GOTO"),
("GRANT"),
("GROUP"),
("HAVING"),
("IN"),
("INDICATOR"),
("INSERT"),
("INT"),
("INTEGER"),
("INTO"),
("18"),
("LANGUAGE"),
("LIKE"),
("MAX"),
("MIN"),
("MODULE" ),
("NOT"),
("NULL"),
("NUMERIC"),
("OF"),

("ON" ) ,
("OPEN"),
("OPTION"),
("OR"Y,
("ORDER") ,
("PASCAL"),
("PLI"),
("PRECISION"),
("PRIVILEGES"),
("PROCEDURE") ,
("PUBLIC"),
("REAL"),
("ROLLBACK"),
("SCHEMA"),
("SECTION"),
("SELECT"),
("SET"),
("SMALLINT"),
("SOME"),
("SsQL"),
("SQLCODE"),
( "SQLERROR"),
("suM"),
("TABLE"),
("TO"),
("UNION"),
("UNIQUE"),
("UPDATE"),

14
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new
new
new
new
new
new
new

STRING'
STRING’
STRING'
STRING'
STRING'
STRING’
STRING’

("USER"),
("VALUES"),
("VIEW"),

( "WHENEVER" ),
("WHERE"),
("WITH"),
("WORK") );

-- table of the ADA key words which cannot be used as identifiers

ADA_KEYWORDS

constant KEYWORD_ARRAY := (

new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new

STRING’
STRING’
STRING’
STRING'
STRING’
STRING’
STRING’
STRING’
STRING’
STRING’
STRING’
STRING'
STRING’
STRING'
STRING’
STRING'
STRING’
STRING’
STRING'
STRING'
STRING’
STRING’
STRING’
STRING’
STRING’
STRING'
STRING’
STRING’
STRING’
STRING'
STRING’
STRING’
STRING'
STRING’
STRING’
STRING'

".".}"J' f-“i‘-"

("ABORT"),
("ABS"),
("ACCEPT"),
("ACCESS"),
("ALL"),
("AND"),
("ARRAY"),
("AT"),
("BEGIN"),
("BODY"),
("CASE"),
("CONSTANT"),
("DECLARE"),
("DELAY"),
("DELTA"),
("DIGITS"),
("DO"),
("ELSE"),
("ELSIF"),
("END"),
("ENTRY"),
("EXCEPTION"),
("EXIT"),
("FOR"),
("FUNCTION"),
("GENERIC"),
("GoTo"),
("IF"),
("IN"),
("1IS"),
("LINITED"),
("LOOP"),
{"MOD"),
("NEW"),
("NOT"),
("NULL"),

15 package ddl_keyword.ada
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new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new
new

STRING’
STRING’
STRING’
STRING’
STRING’
STRING’
STRING’
STRING’
STRING'
STRING’
STRING’
STRING’
STRING'
STRING’
STRING’
STRING’
STRING’
STRING’
STRING’
STRING'
STRING'
STRING'
STRING’
STRING’
STRING'
STRING’
STRING’

-- SQL_KEY_WORD

—- return true if the string

function SQL_KEY_WORD

(IN_STRING

return BOOLEAN is

begin

UNCLASSIFIED

("OF"),
("OR"),
("OTHERS"),
{"our"),

( "PACKAGE"),
("PRAGMA"),
("PRIVATE"),
( "PROCEDURE") ,
("RAISE"),

{ "RANGE"),
("RECORD"),
("REM"),

( "RENAMES"),
("RETURN"),
("REVERSE"),
("SELECT"),
("SEPARATE"),
("SUBTYPE"),
("TASK"),
("TERMINATE"),
("THEN"),
("TYPE"),
("USE"),
("WHEN"),
("WHILE"),
("WITH"),
("XOR") );

is a sql key word, false if not

in STRING)

for I in SQL_KEYWORDS'RANGE loop

if SQL_KEYWORDS (I).all

return TRUE;
end if;
end loop;
return FALSE;
end SQL_KEY_WORD;

—-— ADA_KEY_WORD

package ddl_keyword.ada

= IN_STRING then

16
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': -— return true if the string is an ada key word, false if not
[y
: function ADA_KEY_ WORD
R (IN_STRING : in STRING)
e @ return BOOLEAN is
; begin
N, for I in ADA_KEYWORDS’'RANGE loop
=~ if ADA_KEYWORDS (I).all = IN_STRING then
N return TRUE;
\'\ end if,‘
) end loop;
return FALSE;
", end ADA_KEY_WORD;
L)
W
::» end KEYWORD_ROUTINES;
3 3.11.5 package txtprts.ada
. t’
" -- txtprts.ada - print utilities
. with TEXT_IO;
t- use TEXT_IO;
- package TEXT PRINT is
/i R4
r.. type LINE_TYPE is limited private;
k- type BREAK_TYPE is (BREAK, NO_BREAK);
[
A - type PHANTOM TYPE is private; |
|
procedure CREATE LINE(LINE : in out LINE_TYPE; LENGTH : in POSITIVE);
b
o procedure SET_LINE(LINE : in LINE_TYPE);
o function CURRENT LINE return LINE_TYPE;
. L
7 procedure SET_INDENT(LINE : in LINE_TYPE; INDENT : in NATURAL);
? procedure SET_INDENT(INDENT : in NATURAL);
-,
ﬁ procedure SET_CONTINUATION_INDENT(LINE : in LINE_TYPE;
YN INDENT : in INTEGER);
] ¢ procedure SET_CONTINUATION_INDENT(INDENT : in INTEGER);
By ™
‘2 function MARE_PHANTOM(S : STRING) return PHANTOM_TYPE;
:{ procedure SET_PHANTOMS(LINE : in LINE_TYPE;
N START_PHANTOM,
! t END_PHANTOM : in PHANTOM_TYPE);
‘)
~
Ni
o~
‘ 13 ;
™ 17 package txtprts.ada
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procedure

procedure

procedure

procedure

procedure

procedure
procedure
procedure
procedure

procedure
procedure
procedure
procedure

SET_PHANTOMS ( START_PHANTOM,

in
in
in
in
in
in
in
in
in
in
in
in

PRINT(FILE
LINE
ITEM
BRK
PRINT (FILE
ITEM
BRK
PRINT(LINE
ITEM
BRK
PRINT( ITEM
BRK

FILE_TYPE;
LINE_TYPE;
STRING;
BREAK_TYPE
FILE TYPE;
STRING;
BREAK_TYPE
LINE_TYPE;
STRING;
BREAK_TYPE
STRING;
BREAK_TYPE

PRINT_LINE(FILE
PRINT_LINE(FILE
PRINT_LINE(LINE
PRINT_LINE;

in

BLANK_LINE(FILE

BLANK_LINE(FILE in

in FILE_TYPE; LINE
in FILE_TYPE);
in LINE_TYPE);

in FILE_TYPE, LINE

UNCLASSIFIED

END_PHANTOM

:= BREAK);

:= BREAK);

:= BREAK);
:= BREAK)

in

FILE_TYPE);

BLANK_LINE(LINE in LINE_TYPE);

BLANK_LINE;

in PHANTOM_TYPE);

LINE_TYPE);

in LINE_TYPE);

generic
type NUM is range <>,
package INTEGER_PRINT is

procedure PRINT(FILE
LINE
ITEM
BRK
procedure PRINT(FILE
ITEM
BRK
procedure PRINT(LINE
ITEM
BRK
PRINT(ITEM
BRK

in
in
in
in
in
in
in
in
in
in
in
in

FILE_TYPE;
LINE_TYPE;
NUM;
BREAK_TYPE
FILE_TYPE;
NUM;
BREAK_TYPE
LINE_TYPE;
NUM;
BREAK_TYPE
NUM;
BREAK_TYPE

procedure

procedure PRINT(TO out STRING; LAST

end INTEGER_PRINT;

generic
type NUM 1is digits <>;
package FLOAT_PRINT is

package txtprts.ada 18
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BREAK) ;

BREAK) ;

BREAK) ;
BREAK) ;
out NATURAL;

ITEM : in NUM);
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¥
{ & procedure PRINT(FILE : in FILE_TYPE;

- LINE : in LINE TYPE;

- ITEM : in NUM;

’ BRK : in BREAK_TYPE := BREAK);

- procedure PRINT(FILE : in FILE_TYPE;

f». ITEM : in NUM;

1 BRK : in BREAK_TYPE := BREAK);
2 procedure PRINT(LINE : in LINE_ TYPE;
o ITEM : in NUM; N
‘* BRK : in BREAK_TYPE := BREAK);
o~ procedure PRINT(ITEM : in NUM;

o ® BRK : in BREAK_TYPE := BREAK);

& procedure PRINT(TO : out STRING; LAST : out NATURAL; ITEM : in NUM); .
-~
‘o
.: end FLOAT_PRINT;
:‘
N - NULL_PHANTOM : constant PHANTOM_TYPE;

‘ f

;: LAYOUT_ERROR : exception renames TEXT_ IO.LAYOUT_ERROR;

o
2
b private

+ v type PHANTOM TYPE is access STRING;
( 4

type LINE_REC(LENGTH : INTEGER) is

iy record

~ USED_YET : BOOLEAN := FALSE;

. INDENT : INTEGER := 0;

£ o CONTINUATION_ INDENT : INTEGER := 2;

R BREAK : INTEGER := 1;
.. INDEX : INTEGER := 1;

N DATA : STRING(1..LENGTH);
- START PHANTOM,
N END_PHANTOM : PHANTOM_TYPE := NULL_PHANTOM;

[\ end record;

e

- type LINE_TYPE is access LINE_REC;

V._

-i NULL_PHANTOM : constant PHANTOM_TYPE := new STRING’("")

Y, end TEXT PRINT;

. 1Y

. 3.11.6 package txtprtb.ada

»

& -- txtprtb.ada - print utilities

[~ package body TEXT_PRINT is

A

° DEFAULT_LINE : LINE_TYPE;
y i

|

)
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-
AN UNCLASSIFIED
‘jii
-,
x-'
, procedure CREATE_LINE(LINE : in out LINE TYPE; LENGTH : in POSITIVE) is
.f-. begin
NN LINE := new LINE_REC(LENGTH);
T end CREATE_LINE;
T
-6 procedure SET_LINE(LINE : in LINE_TYPE) is ‘
,!') begin ‘
R DEFAULT_LINE := LINE;
3:& end SET_LINE;
'y
o function CURRENT LINE return LINE_TYPE is
B begin }
return DEFAULT_ LINE;
‘::{ _ end CURRENT LINE;
*j:: procedure SET_INDENT(LINE : in LINE_TYPE; INDENT : in NATURAL) is
e, begin
HTA if INDENT >= LINE.LENGTH then
._, raise LAYOUT_ERROR;
e end if;
NN if LINE.INDEX = LINE.INDENT + 1 then
NN for I in 1..INDENT loop
;:i? LINE.DATA(I) := ' ’;
7 end loop;
\—. LINE.INDEX := INDENT + 1;
‘NN end if;
N LINE.INDENT := INDENT;
b end SET_INDENT;
L~ -
'ty procedure SET INDENT(INDENT : in NATURAL) is
~) begin
WS SET_INDENT(DEFAULT_LINE, INDENT);
o end SET_INDENT;
e
e procedure SET_CONTINUATION INDENT(LINE : in LINE_TYPE;
’id INDENT : in INTEGER) is
., begin
o if LINE.INDENT + INDENT >= LINE.LENGTH or else LINE.INDENT + INDENT < 0
5 then )
‘ raise LAYOUT_ERROR;
‘ end if;

LINE.CONTINUATION_INDENT := INDENT;
: end SET_CONTINUATION_INDENT;

FEN S

r)

procedure SET_CONTINUATION_INDENT (INDENT : in INTEGER) is
begin

SET_CONTINUATION_INDENT(DEFAULT_ LINE, INDENT);
end SET_CONTINUATION_INDENT;

Gy
'i""':l'-ll

oy
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o UNCLASSIFIED
~
~
!'
( et function MARE PHANTOM(S : STRING) return PHANTOM_TYPE is
& begin
_.: return new STRING’ (S);
o end MAKE PHANTOM;
e
L - procedure SET_PHANTOMS (LINE : in LINE_TYPE;
v START_PHANTOM,
N END_PHANTOM : in PHANTOM_TYPE) is
-N. begin
" LINE.START_PHANTOM := START_PHANTOM;
d* LINE.END_PHANTOM := END_PHANTOM;
¥ e end SET_PHANTOMS;
% procedure SET_PHANTOMS(START PHANTOM, END_PHANTOM : in PHANTOM_TYPE) is
& begin
- SET_PHANTOMS ( DEFAULT_LINE, START_PHANTOM, END_PHANTOM) ;
: end SET_PHANTOMS;
e -
procedure PRINT(FILE : in FILE_TYPE;
) LINE : in LINE_TYPE;
f ITEM : in STRING;
D BRK : in BREAK_TYPE := BREAK) is
ii NEW_BREAK, NEW_INDEX : INTEGER;
L @ begin
{ if LINE.INDEX + ITEM’LENGTH + LINE.END_PHANTOM’LENGTH > LINE.LENGTH + 1
- then
" if LINE.INDENT + LINE.CONTINUATION_INDENT + LINE.START PHANTOM'’LENGTH +
v, LINE.INDEX - LINE.BREAK + ITEM'LENGTH > LINE.LENGTH then
v raise LAYOUT ERROR;
1. end if;
if ITEM = " " and then LINE.END_PHANTOM.all = "" then
A return;
- end if;
[ PUT_LINE(FILE,LINE.DATA(1..LINE.BREAK-1) & LINE.END PHANTOM.all);
- for I in 1..LINE.INDENT + LINE.CONTINUATION_ INDENT loop
- LINE.DATA(I) := ' ’;
, end loop;
N NEW_BREAK := LINE.INDENT + LINE.CONTINUATION_INDENT + 1;
] NEW_INDEX := NEW_BREAK + LINE.START_ PHANTOM’LENGTH +
- LINE.INDEX - LINE.BREAK;
" LINE.DATA(NEW_BREAK..NEW_INDEX-1) := LINE.START PHANTOM.all &
Xe LINE.DATA(LINE.BREAK. .LINE. INDEX-1);
e LINE.BREAK := NEW_BREAK;
- LINE.INDEX := NEW_INDEX;
o end if;
P NEW_INDEX := LINE.INDEX + ITEM’LENGTH;
o LINE.DATA(LINE.INDEX..NEW_INDEX-1) := ITEM;
2 ¢ LINE.INDEX := NEW_INDEX;
5 if BRK = BREAK then
N
.: 21 package txtprtb.ada
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LINE.BREAK := NEW_INDEX;
end if;
LINE.USED_YET := TRUE;
end PRINT;
procedure PRINT(FILE : in FILE_TYPE;
ITEM : in STRING;
BRK : in BREAK_TYPE := BREAK) is
begin
PRINT(FILE, DEFAULT_LINE, ITEM, BRK);
end PRINT;
procedure PRINT(LINE : in LINE_TYPE;
ITEM : in STRING;
BRK : in BREAK_TYPE := BREAK) is
begin
PRINT(CURRENT_OUTPUT,LINE, ITEM, BRK);
end PRINT;

procedure PRINT(ITEM : in STRING; BRK : in BREAK_TYPE := BREAK) is
begin

PRINT(CURRENT_OUTPUT, DEFAULT_LINE, ITEM,BRK);
end PRINT,;

procedure PRINT_LINE(FILE : in FILE_TYPE; LINE : in LINE_TYPE) is
begin
if LINE.INDEX /= LINE.INDENT + 1 then
PUT LINE(FILE,LINE.DATA(1l..LINE.INDEX-1));

end if;

for I in 1..LINE.INDENT loop
LINE.DATA(I) := ' ';

end loop;

LINE.INDEX := LINE.INDENT + 1;

LINE.BREAK := LINE.INDEX;

end PRINT_LINE;

procedure PRINT LINE(FILE : in FILE_TYPE) is
begin

PRINT_LINE(FILE, DEFAULT_LINE);
end PRINT_LINE;

procedure PRINT_LINE(LINE : in LINE_TYPE) is
begin

PRINT_LINE(CURRENT_OUTPUT,LINE)
end PRINT_LINE;

procedure PRINT_LINE is
begin
PRINT_LINE(CURRENT_OUTPUT,DEFAULT_LINE)

package txtprtb.ada 22
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® end PRINT_LINE;
procedure BLANK_LINE(FILE : in FILE_TYPE; LINE : in LINE_TYPE) is
begin
if LINE.USED_YET then
@ NEW_LINE(FILE);
end if;
end BLANK_LINE;
procedure BLANK_LINE(FILE : in FILE_TYPE) is
begin
® BLANK_LINE(FILE,DEFAULT_LINE);
end BLANK_LINE;
procedure BLANK_LINE(LINE : in LINE_TYPE) is
begin
BLANK_LINE(CURRENT_OUTPUT,LINE);
end BLANK_LINE;
c -
procedure BLANK_LINE is
begin
BLANK_LINE(CURRENT_OUTPUT,DEFAULT_LINE);
end BLANK_LINE;
-

package body INTEGER_PRINT is

procedure PRINT(FILE : in FILE_TYPE;
LINE : in LINE_TYPE;
ITEM : in NUM;
& BRK : in BREAK_TYPE := BREAK) is
S : STRING(1l..NUM’WIDTH);
L : NATURAL;
begin
PRINT(S,L,ITEM);
PRINT(FILE,LINE, S(1l..L),BRK);
< end PRINT;

procedure PRINT(FILE : in FILE_TYPE;
ITEM : in NUM;

BRK : in BREAK_TYPE := BREAK) is
begin
S PRINT(FILE,DEFAULT_LINE, ITEM,BRK);
end PRINT;

procedure PRINT(LINE : in LINE_TYPE;
ITEM : in NUM;
BRK : in BREAK_TYPE := BREAK) is
a begin
PRINT (CURRENT_OUTPUT,LINE, ITEM, BRK);
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end PRINT;

procedure PRINT(ITEM : in NUM;

BRK : in BREAK_TYPE := BREAK) is
begin
PRINT(CURRENT_OUTPUT, DEFAULT_ LINE, ITEM,BRK);
end PRINT;

procedure PRINT(TO : out STRING; LAST : out NATURAL; ITEM : in NUM) is
S : constant STRING := NUM’IMAGE(ITEM);

F : NATURAL := S’FIRST; —-- Bug in DG Compiler —— S’FIRST /=1 ! ! |
L : NATURAL;
begin
if S(F) = / ' then
F :=F + 1;
end if;

if TO’LENGTH < S'LAST - F + 1 then
raise LAYOUT_ERROR;

end if;
L := TO’FIRST + S’/LAST - F;
TO(TO’FIRST..L) := S(F..S’LAST);
LAST := L;

end PRINT;

end INTEGER_PRINT;
package body FLOAT_PRINT is

package NUM IO is new FLOAT _IO(NUM);
use NUM_IO;

procedure PRINT(FILE : in FILE_TYPE;
LINE : in LINE_TYPE;
ITEM : in NUM;
BRK : in BREAKR_TYPE := BREAK) is
S : STRING(1..DEFAULT FORE + DEFAULT_AFT + DEFAULT_EXP + 2);
L : NATURAL;
begin
PRINT(S,L, ITEM);
PRINT(FILE,LINE,S(1..L),BRK);
end PRINT;

procedure PRINT(FILE : in FILE_TYPE;
ITEM : in NUM;

BRK : in BREAR_TYPE := BREAK) is
begin
PRINT(FILE, DEFAULT_LINE,ITEM,BRK)
end PRINT;
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R procedure PRINT(LINE : in LINE_TYPE;
¥ ITEM : in NUM;
- BRK in BREAK_TYPE := BREAK) is
. begin
N PRINT (CURRENT_OUTPUT, LINE, ITEM, BRK);
end PRINT;
'!i
W procedure PRINT(ITEM in NUM;
Al BRK in BREAK_TYPE := BREAK) is
¢ begin
: PRINT (CURRENT_OUTPUT, DEFAULT_LINE, ITEM, BRK) ;
b end PRINT;
L
: procedure PRINT(TO out STRING; LAST out NATURAL; ITEM in NUM) is
S : STRING(1l..DEFAULT_FORE + DEFAULT_AFT + DEFAULT_EXP + 2);
EXP : INTEGER;
E_INDEX NATURAL := S’LAST - DEFAULT_EXP;
A DOT_INDEX NATURAL := DEFAULT_FORE + 1;
At L NATURAL;
X begin
PUT(S, ITEM) ;
. EXP := INTEGER'VALUE(S(E_INDEX+1..S’LAST));
if EXP >= 0 then
- if EXP <= DEFAULT_AFT-1 then
v S(DOT_INDEX..DOT_INDEX+EXP-1) := S(DOT_INDEX+1..DOT_INDEX+EXP);
A S(DOT_INDEX+EXP) := '.’;
‘ for I in E_INDEX..S’LAST loop
B S(I) := ' *;
X end loop;
‘ end if;
1 @ else -~ EXP < 0
if EXP >= - ( DEFAULT_EXP + 1 ) then
) S(DEFAULT_EXP+2..S/LAST) := S(1..S’LAST-DEFAULT_EXP-1);
[ for I in 1..DEFAULT_EXP+1 loop
i S(I) =" 1;
. end loop;
ot E_INDEX := S’LAST + 1;
o DOT_INDEX := DOT_INDEX + DEFAULT_EXP + 1;
) L := DOT_INDEX+EXP;
" for I in reverse L+1,.DOT_INDEX loop
? case S(I-1) is
. when ’ '/ => §(I) := '0";
& when ‘-’ => §(I-2) := '="; S(I) := '0’;
. when others => S(I) := S(I-1);
L end case;
_ end loop;
h S(L) =7 I'.
| case S(L-1) is
¢ when * => S(L-1) := '0’;
:
i
1)
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end FLOAT_PRINT;

end TEXT_PRINT;
3.11.7 package lexs.ada

with SYSTEM;
package LEXICAL_ANALYZER is

package lexs.ada 26
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when ‘-’ =) S(L-2) := ’'~='; S(L-1) := '0’;
when others =) null;
end case;
end if;
end if;

for I in reverse 1,.E_INDEX-1 loop
exit when S(I) /= 0’ or else S(I-1) = './;
S(I) := " ';

end loop;

L := TO’FIRST - 1;

for I in S’RANGE loop
if s(1) /= ' '’ then

L :=L + 1;
TO(L) := S(I);
end if;
end loop;
LAST := L;
exception

when CONSTRAINT_ERROR =>
raise LAYOUT_ERROR;
end PRINT;

—- Description:

- The Lexical Analyzer combines two major functions into one integrated
—- package: token input and diagnostic reporting. The Lexical Analyzer

—— provides facilities to provide lexical tokens to the caller for a

—— specific input file. Diagnostic reporting is supported by providing

—— subprograms that support the reporting of six different types of

—-- diagnostic messages including: syntax errors, semantic errors, fatal

-—- errors, system errors, warnings and notes.

-~ The following types and objects provide configuration information to the
—- Lexical Analyzer. These types and object declarations may be dependent
-— on the host Ada compiler.

MAXIMUM_INPUT_LINE_LENGTH : constant := 132;
-- The Lexical Analyzer reads each line from the input file into a string

R A S R R R e e
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(. - ~- buffer. This constant is used to determine the size of the string
;é: -~ buffer.

(>~

v MAXIMUM_INPUT_LINES : constant := SYSTEM.MAX_ INT;

& —-— The Lexical Analyzer assigns line numbers to each input line read to
: . -— facilitate error reporting.

\ o

\ IGNORE_PRAGMAS : BOOLEAN := TRUE;

\ —— The Lexical Analyzer will not return a pragma as a token if this

y —— variable is set to true. Instead, the Lexical Analyzer will parse

j —— the pragma internally (for syntax only) and skip over all the tokens
L -~ associated with the pragma. Since pragmas can occur almost anywhere

- —-- in Ada, this capability will free the user of the Lexical Analyzer
K -- from the chore of always checking for the presence of a pragma in
‘j -- parsing the input stream.
< MAXIMUM NUMBER_OF_ERRORS : INTEGER := 100;
‘*__ ~-~ This integer indicates the maximum number of errors that will be
* -~ reported. If there are more than this number of errors, the Lexical

N —— Analyzer will generate a fatal error as soon as the limit is exceeded.
';k —-— The fatal error should cause the Application Scanner to abort

o —— processing.

-

LINES_PER_PAGE FOR_ERROR_LISTING : INTEGER := 55;
{ b -- Controls the number of lines written to the error listing file before
- —— a new page is issued. This value does not include the heading lines
o -- generated at the top of each page.

2 COLUMNS_PER_LINE_FOR_ERROR_LISTING : INTEGER := 80;

- —— Controls the maximum length of each line written to the error listing
) & —— file. Source lines which are being displayed to the error listing
W —— will be truncated at this length.

>

_{'l‘ MESSAGE_WRAP_LENGTH : INTEGER := 80;
;, —— Controls the maximum length of a diagnostic message in the error
Bl —- listing file. Diagnostic messages that exceed this length are word
o' -- wrapped to the next line.
_n:
G INDENT_FOR_MESSAGE_WRAP : INTEGER := 10;
> —— Controls the indentation used for diagnostic messages that are wrapped.
o -- The indentation is used for subsequent lines of the diagnostic
s -- message.

. ~

.E DISPLAY_ ERRORS_IMMEDIATELY : BOOLEAN := FALSE;
i -- The Lexical Analyzer will report the error immediately to the error
.: -- file if this variable is true. This error reporting is in addition
W, -— to the reporting that is done at the end of processing by the

K . —— subprogram PRODUCE_ERROR_LISTING. This capability is useful if the
[ ) —— Application Scanner aborts before it has the chance to call
135

o
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Y
. ’ -~ PRODUCE_ERROR_LISTING.
it
A4S
T
N
'\':\.'
T e, ———— e
i
! ' —— A delimiter is either one of the following special characters (in the
Ko -- basic character set)
[ S —_
.’\“
..F:.r - § ' () *x+ , - ./ <=0
Gy .
A
—— or one of the following compound delimiters each composed of two adjacent
-- special characters
St _
L
P - => L. *r = /= 3= (= KK O
Y
- —
A
-.jh —-— Each of the special characters listed for single character delimiters is
2 —- a single delimiter except if this character is used as a character of a
e —— compound delimiter, or as a character of a comment, string literal,
b~ —- character literal, or numeric literal.
';'.:_j type DELIMITER_KIND is
it (
Faan AMPERSAND, APOSTROPHE, LEFT_PARENTHESIS,
. RIGHT_PARENTHESIS, STAR, PLUS,
DA COMMA, HYPHEN, DOT,
L SLASH, COLON, SEMICOLON,
) :. LESS_THAN, EQUAL, GREATER_THAN, .
B :.;: VERTICAL_BAR, ARROW, DOUBLE_DOT,
) ’ DOUBLE_STAR, ASSIGNMENT, INEQUALITY,
e GREATER_THAN_OR_EQUAL, LESS_THAN_OR_EQUAL, LEFT_LABEL_BRACKET,
A RIGHT_LABEL_BRACKET, BOX
-'::- ) ’
-.'"_.«:' e
e
.;‘- —- The Ada reserved words are reserved for special significance in the
:«."_:-.: —- lanquage. A reserved word must not be used as a declared identifier.
o
N
N type RESERVED_WORD_KIND is
-
3 (
;- ~ R_ABORT, R_ABS, R_ACCEPT, R_ACCESS, R_ALL,
- R_AND, R_ARRAY, R_AT, R_BEGIN, R_BODY,
. ' R_CASE, R_CONSTANT, R_DECLARE, R_DELAY, R_DELTA,
; R_DIGITS, R_DO, R_ELSE, R_ELSIF, R_END,
R_ENTRY, R_EXCEPTION, R_EXIT, R_FOR, R_FUNCTION,
R_GENERIC, R_GOTO, R_IF, R_IN, R_IS,
R_LIMITED, R_LOOP, R_MOD, R_NEW, R_NOT,
R_NULL, R_OF, R_OR, R_OTHERS, R_OUT,
package lexs.ada 28
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UNCLASSIFIED
R_PACKAGE, R_PRAGMA, R_PRIVATE, R_PROCEDURE, R_RAISE,
R_RANGE, R_RECORD, R_REM, R_RENAMES, R_RETURN,
R_REVERSE, R_SELECT, R_SEPARATE, R_SUBTYPE, R_TASK,
R_TERMINATE, R_THEN, R_TYPE, R_USE, R_WHEN,
R_WHILE, R_WITH, R_XOR

)i

The Lexical Analyzer determines the kind of each token and remembers the

-- line number and the position in the line of the first lexical element of

-- the token.

type TOKEN_KIND is

(

IDENTIFIER, NUMERIC_LITERAL, CHARACTER_LITERAL, STRING_LITERAL,
DELIMITER, RESERVED WORD, END_OF_FILE
)i
subtype SOURCE_POSITION is NATURAL range 0 MAXIMUM_INPUT_LINE_LENGTH + 1

SOURCE_LINE is
STRING_ACCESS is

type
type

range 0 MAXIMUM INPUT_LINES;
access STRING;

—— The following type defines

the contents of a Lexical Token.

type LEXICAL_TOKEN_RECORD (KIND : TOKEN_KIND) is

N

AT N

PAIATIPATAA G S ATIERE IEATAS ALY
.;J.e}.p.{:'.'ul‘.e.' ‘A‘M s A e

record
LINE
START

SOURCE_LINE;
SOURCE_POSITION;

case KIND is
when IDENTIFIER =>
ID : STRING_ACCESS;

-— Points to the upper-cased image of the identifier with
no padding (e.g., ID.all’LENGTH = number of characters
in the identifier. Use the FIRST and LAST attributes
to access individual characters in the string.

when NUMERIC_LITERAL =>
IMAGE STRING_ACCESS;
Points to the image of the numeric literal as
it appeared in the source.
To get the value, use the VALUE attribute.

when CHARACTER_LITERAL =>
CHARACTER_VALUE CHARACTER;
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e
"'~
'u. when STRING_LITERAL =>
o STRING_IMAGE : STRING_ACCESS;
.{:.' —— Points to the image of the string literal. The image does
:;-.:: —- not include the surrounding quotation marks. Also, each
.-::.- —- doubled quotation character in the input string literal is
-t —-- translated into a single quotation character in this image.
: . —— The case of the alphabetic characters is the same as the
i —— input string literal (i.e., the characters in the string
:_:',_ —- have not been upper-cased.
1y
Ay when DELIMITER =>
- DELIMITER : DELIMITER_KIND;
; ,,.:., when RESERVED_WORD =»
i RESERVED_WORD : RESERVED_WORD_KIND;
AN
-
NJ'-'- h =)
: N when END_OF_FILE =
AL null;
AN
NN end case;
’l .
ey end record;
J‘_:.r_
:.:::: type LEXICAL_TOKEN is access LEXICAL_TOKEN_RECORD;

PR —

) —-— The following subprograms are provided to open and close the token

-.:'_-:: -~ input file. Currently, only one input file may be open at a time and

'_ —- all tokens are retrieved from the current input file. A fatal error is
' —— generated if the file cannot be opened or closed. If the filename opened

‘ —— 1s STANDARD_INPUT, then the STANDARD_INPUT file of TEXT_ IO is used

::‘;'f -- instead of opening a new file.

oo

:3-:3 procedure OPEN_TOKEN_STREAM

.:«,: (UNIT_FILENAME : in STRING;

ik LISTING_FILENAME : in STRING := "");

p "“W

::-‘.": procedure CLOSE_TOKEN_STREAM;

o T -
s

.r -- The following subprograms are provided to retrieve tokens from the

ntag -- current input file. The Lexical Analyzer supports an infinite look-ahead

of tokens without changing the next token (i.e., the first look-ahead

N¥
|
[

I -— token). The subprograms implement this look-ahead by maintaining two
! '5_,\‘ -- separate lexical pointers into the current input file: the current
WpYe —— lexical pointer and the next-look-ahead lexical pointer.
*afl
9., -
‘; - NEXT_TOKEN returns the next token in the current input file. This
W
-~
o
s
Mot
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K-
K-
{ v - action advances the current lexical pointer.
~ -
L -- EAT_NEXT TOKEN is similar to NEXT_TOKEN except the token is not
_f: - returned to the caller. This action advances the current lexical
> - pointer.
.n“. -
v - FIRST_LOOK_AHEAD TOREN returns the next token in the current input
‘N - file but does not advance the current lexical pointer but does
‘8 -- advance the "next look-ahead" lexical pointer. That is, the token
ﬁ: -- that would subsequently be returned by NEXT TOREN is the same as
X - the token returned by this subprogram.
. - SET_LOOK_AHEAD positions the "next look-ahead" lexical pointer to
- - the current lexical pointer.
- —_—
I\ "~
:: - NEXT_LOOK_AHEAD_ TOKEN returns the next look-ahead token in the current
- -- input file as indicated by the "next look—-ahead" lexical pointer.
,‘.Q= - This action advances the "next look-ahead" lexical pointer, but
- does not affect the current lexical pointer.
<
" function NEXT TOKEN return LEXICAL_TOKEN;
‘:: function FIRST_LOOK_AHEAD_TOKEN return LEXICAL_TOKEN;
.j function NEXT_LOOK_AHEAD_TOKEN return LEXICAL_TOKEN;
¢ R4
! procedure SET_LOOK_AHEAD;
1. prccedure EAT NEXT_TOKEN;
o e __
N
-f‘.' —-— The following subprograms allow tokens to be skipped temporarily in the
—— current token stream and restored later so that they may be processed
‘j -— just as if they had actually occurred in the current file at the later
N —- position. The only known use for this facility is for the processing of
i -~ a query expression where the select items must be skipped temporarily so
+ —- that the from clause may be processed first. To handle this case, each
VIR —— token in the select items list would be skipped by a call to
! —- SKIP_TOKREN_FOR_NOW. Later, after processing the from clause, the
~ —— subprogram RESTORE_SKIPPED_TOKENS would be called after which the select
. -- items list could be processed just as though it had followed the from
< —— <lause rather than preceding it.
v et —- KIP_TOKEN_FOR_NOW has the same affect on token processing as the
@ -~ subprogram EAT_NEXT TOKEN except that the token skipped is remembered by
> -~ the Lexical Analyzer.
1~
- procedure SKIP_TOKEN_FOR_NOW;
b procedure RESTORE_SKIPPED_ TOKENS;
ti.-
_“ _____________________________________________________________________________ -
oo
7
>
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-— The following subprograms and exceptions provide diagnostic support.

SYNTAX_ERROR : exception;
FATAL_ERROR : exception;

'\J\,".‘ ey
|
1

SYSTEM_ERROR : exception;
SYNTAX_ERROR reports the error message and raises the exception SYNTAX ERROR.

':Q -— May cause a FATAL error to be generated if the maximum number of error
f:\ -- messages have already been issued.

7 -

]Jg procedure REPORT_SYNTAX ERROR (TOKEN : in LEXICAL_TOKEN; MESSAGE : in STRING);
2%

-— REPORT_DDL_ERROR reports the errors from the ddl, since they will not

et -- be synced with the application scanner’s source it needs a separate

B -- routine

‘bﬂ procedure REPORT_DDL_ERROR (MESSAGE : in STRING);
~LY
et
kA —— SEL.ANTIC_ERROR reports the error message but does not raise any
!ﬁ —— exceptions. May cases a FATAL error to be generated if the maximum
o -— number of error messages have already been issued.

h{t procedure REPORT_SEMANTIC_ERROR (TOKEN : in LEXICAL_TOKEN; MESSAGE : in STRING);
- -— FATAL_ERROR reports the error message and raises the exception FATAL_ERROR.
] —-— No subsequent calls to the Lexical Analyzer should be made to issue

;}1 —— other diagnostic messages or retrieve tokens from the current input file.

K procedure REPORT_FATAL_ERROR (TOKEN : in LEXICAL_TOKEN; MESSAGE : in STRING);

Q;ﬂ procedure REPORT_FATAL_ERROR (MESSAGE : in STRING);

-) ~— SYSTEM_ERROR reports the error message and raises the exception
SN -- SYSTEM ERROR. This should be used when an internal error is detected in
iﬁ -- processing.

o procedure REPORT_SYSTEM ERROR (TOKEN : in LEXICAL_TOKEN; MESSAGE : in STRING);

-.'." procedure REPORT_SYSTEM ERROR (MESSAGE : in STRING);

!f:f —— WARNING reports a warning message to the error file but does not raise

;?] -— any exceptions.

e -

. . .

I procedure REPORT_WARNING (TOKEN : in LEXICAL_TOKEN; MESSAGE : in STRING);

p {-'.

:!; -— NOTE reports a note message but does not raise any exceptions. This can
. ~- be used to provide explanation.

- o
fr: procedure REPORT_NOTE (TOKEN : in LEXICAL_TOKEN; MESSAGE : in STRING);
v ‘.-

e

P -— SEVERE_ERRORS returns the number of severe errors (syntax, semantic,

kY -— system, or fatal errors) generated thus far. Note that warnings and

N
e

S
-

5
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¢

—— notes are not included in this count.

function SEVERE_ERRORS return INTEGER;

—— PRODUCE_ERROR_LISTING writes the error listing to the error file. Raises
< -— a system error if the current input file is not closed. This should

——- only be called after processing has been complete.

procedure PRODUCE_ERROR_LISTING;

-- For debugging purposes:
& procedure PRINT_TOKEN (TOKEN : in LEXICAL_TOKEN)

end LEXICAL_ANALYZER;
3.11.8 package lexb.ada

with TEXT_IO, UNCHECKED_DEALLOCATION;
< package body LEXICAL_ANALYZER is

type TOKEN_LIST_ENTRY_ RECORD;
type TOKEN_LIST ENTRY is access TOKEN_LIST_ ENTRY_RECORD;

type TOKEN_LIST_ENTRY_RECORD is

v record
TOKEN : LEXICAL_TOKEN;
NEXT : TOKEN_LIST_ENTRY;

end record;

type MESSAGE_KIND is
<« (SYNTAX, SEMANTIC, FATAL, SYSTEM, WARNING, NOTE);

type MESSAGE_LIST_ENTRY_RECORD;
type MESSAGE_LIST_ENTRY is access MESSAGE_LIST_ ENTRY RECORD;

type MESSAGE_LIST_ ENTRY_RECORD is

F - record
LINE : SOURCE_LINE := 0;
START : SOURCE_POSITION := 0;
KIND : MESSAGE_KIND;
MESSAGE : STRING_ACCESS;
. NEXT : MESSAGE_LIST_ ENTRY;
- end record;

type ERROR_COUNT_ARRAY is array (MESSAGE_KIND) of NATURAL;

type FILE;
type FILE_LIST is access FILE;
LY
type FILE is
33 package lexb.ada
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record
NAME
STREAM
IS_OPEN
EOF
BUFFER
LAST
LINE
NEXT
LOOK_AHEAD_TOKENS
LOOK_AHEAD_PTR
SKIPPED_TOKENS
MESSAGE_LIST

P ERROR_COUNT ERROR_COUNT_ARRAY := (others => 0);

AN SHADOW_FILE TEXT_IO.FILE_TYPE;

i:x: SHADOW_FILE_OPEN BOOLEAN := FALSE;

v ERROR_FILENAME STRING_ACCESS;

; ERROR_FILE TEXT_I0.FILE_TYPE;

o ERROR_FILE_PAGE NATURAL := 1;
~~ ERROR_FILE_LINE NATURAL := 0;

L USE_STANDARD_INPUT BOOLEAN := FALSE;

Lo USE_STANDARD_OUTPUT : BOOLEAN := FALSE;

AN PREVIOUS_FILE FILE_LIST;

?‘ ) end record;

1SN

,ﬁ\j CURRENT_FILE FILE_LIST;

?;”J EOF_TOKEN LEXICAL_TOKEN;,

o
"i:: —-- The following constants are used in error recovery. Their values are

) —— unimportant but they must be unique.

W . DELETED_CHAR : constant CHARACTER := ASCII.NUL;
s INSERTED_ZERO_AFTER_DOT constant CHARACTER := ASCII.STX;
N INSERTED ZERO_AFTER E constant CHARACTER := ASCII.EOT;

o INSERTED_ZERO_AFTER_MINUS : constant CHARACTER := ASCII.ACK;

y;;} INSERTED_ZERO_AFTER_PLUS constant CHARACTER := ASCII.BS;
.- INSERTED_ZERO_AFTER_ONE constant CHARACTER := ASCII.LF;

sﬂ:? INSERTED_ZERO_AFTER_SHARP constant CHARACTER := ASCII.FF;

:.,_- INSERTED_ZERO_AFTER_COLON constant CHARACTER := ASCII.SO;

- -

'_‘::C:: -— Some forward declarations for issuing diagnostics where there is not token.
.J:. -- Diagnostic will be issued at current position in file.
3V procedure REPORT_SYNTAX_ERROR
;:ﬁ (COL : in SOURCE_POSITION; MESSAGE : in STRING);

FA

oy procedure REPORT_SEMANTIC_ERROR
-3 (COL : in SOURCE_POSITION; MESSAGE : in STRING);

‘ "; procedure REPORT_SYSTEM_ERROR
~ )

B

o2
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STRING_ACCESS;

TEXT_IO.FILE_TYPE;
BOOLEAN := FALSE;
FALSE;

SOURCE_POSITION := 0;
SOURCE_LINE := 0;
SOURCE_POSITION := 1;

TOKEN_LIST_ENTRY;
INTEGER := 0;
TOKEN_LIST_ENTRY;
MESSAGE_LIST_ENTRY,

or.
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(COL : in SOURCE_POSITION; MESSAGE : in STRING):

procedure REPORT_FATAL_ERROR
(COL : in SOURCE_POSITION, MESSAGE : in STRING);

procedure FREE is new UNCHECKED_DEALLOCATION (STRING, STRING_ACCESS);
procedure FREE is new UNCHECKED_ DEALLOCATION
(TOKEN_LIST ENTRY RECORD, TOKEN_LIST_ENTRY);

procedure OPEN_TOKEN_STREAM

(UNIT_FILENAME : in STRING;
LISTING_FILENAME : in STRING := "") is
NEW_FILE : FILE_LIST := new FILE;
begin
NEW_FILE.PREVIOUS_FILE := CURRENT_FILE;
NEW_FILE.USE_STANDARD_INPUT := (UNIT_FILENAME = "STANDARD_INPUT");

if not NEW_FILE.USE_STANDARD_ INPUT then

TEXT_IO.OPEN (NEW_FILE.STREAM, TEXT_IO.IN_FILE, UNIT_FILENAME);
end if;
NEW_FILE.NAME := new STRING(1l..UNIT_FILENAME’LENGTH);
NEW_FILE.NAME.all := UNIT_FILENAME;
NEW_FILE.IS_OPEN := TRUE;

NEW_FILE.USE_STANDARD_OUTPUT := (LISTING_FILENAME = "STANDARD_ OUTPUT");
NEW_FILE.ERROR_FILENAME := new STRING (1..LISTING_FILENAME’'LENGTH)
NEW_FILE.ERROR_FILENAME.all := LISTING_FILENAME;

if LISTING_FILENAME /= "" then
-~ Create the shadow file.
TEXT_IO.CREATE (NEW_FILE.SHADOW_FILE);
NEW_FILE.SHADOW_FILE_OPEN := TRUE;
end if;
CURRENT_FILE := NEW_FILE;
exception
when others =>
REPORT_FATAL_ERROR ("Unable to open file: " & UNIT_FILENAME);
end OPEN_TOKEN_STREAM;

procedure CLOSE_TOKEN_STREAM is
begin
if CURRENT_FILE /= null and then CURRENT_FILE.IS_OPEN then
if not CURRENT_FILE.USE_STANDARD_INPUT then
TEXT_IO.CLOSE (CURRENT_FILE.STREAM);
end if;
CURRENT_FILE.IS_OPEN := FALSE;
end if;
exception
when others =>
if CURRENT_FILE /= null then
CURRENT_FILE.IS_OPEN := FALSE;
end if;
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!
i REPORT_FATAL_ERROR
”k ("Unable to close file: " & CURRENT_FILE.NAME.all);
>, end CLOSE_TOKEN_STREAM;
;
;: procedure NEXT_LINE is
' begin
t if not CURRENT_FILE.EOF then
5 loop
; CURRENT_FILE.LINE := CURRENT_FILE.LINE + 1;
3 TEXT_IO.GET_LINE
v (CURRENT_FILE.STREAM, CURRENT_FILE.BUFFER, CURRENT_FILE.LAST);
h if CURRENT_FILE.ERROR_FILENAME.all /= "" then
TEXT_I0.PUT_LINE
Ka (CURRENT_FILE.SHADOW_FILE,
: CURRENT_FILE.BUFFER(1l..CURRENT_FILE.LAST));
P~ end if;
’: exit when CURRENT_FILE.LAST > O0;
‘o end loop;
q CURRENT_FILE.NEXT := 1;
> end if;
:j exception
[P when TEXT_IO.END_ERROR =>
: CURRENT_FILE.EOF := TRUE;
h end NEXT_ LINE;
H
'; procedure ADVANCE_TO_NEXT_TOKEN is
’: function WHITESPACE (C : in CHARACTER) return BOOLEAN is
ij begin
‘¥ case C is
iy when / / | ASCII.HT | ASCII.VT | ASCII.CR | ASCII.LF | ASCII.FF =)
b return TRUE;
) when others =>
: return FALSE;
L end case;
. end WHITESPACE;
e
;x begin
:: while not CURRENT_FILE.EOF loop
Ly if CURRENT_FILE.NEXT > CURRENT_FILE.LAST then
s NEXT_LINE;
: elsif CURRENT_FILE.BUFFER (CURRENT_FILE.NEXT) = ’'-’ and then
e CURRENT_FILE.NEXT < CURRENT_FILE.LAST and then
'_ CURRENT_FILE.BUFFER (CURRENT_FILE.NEXT+1) = ‘-’ then
e, NEXT_LINE;
iy elsif not WHITESPACE(CURRENT FILE.BUFFER (CURRENT FILE.NEXT)) then
", exit;
else
!; CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;
L)
!.
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N

¢

{ ¢ end if;

. end loop;

- end ADVANCE_TO_NEXT_TOKEN;

-

. N function GET_EOF_TOKEN return LEXICAL_TOKEN is

N - begin

g if EOF_TOKEN = null then

. EOF_TOKEN := new LEXICAL_TOKEN_RECORD (END_OF_FILE);

> end if;

: EOF_TOKEN.LINE := CURRENT_FILE.LINE;
N EOF_TOKEN.START := CURRENT_FILE.NEXT;

1, @ return EOF_TOKEN;

end GET_EOF_TOKEN;

'l'

N function START_OF_CHARACTER_LITERAL return BOOLEAN is

o begin

;{ —— This is the start of a character literal if the first and third
“.iﬁ —— characters are apostrophes.

[} if CURRENT_FILE.BUFFER (CURRENT_ FILE.NEXT) = ‘’’ and then

X CURRENT_FILE.NEXT + 2 <= CURRENT_FILE.LAST and then
: CURRENT_FILE.BUFFER (CURRENT_FILE.NEXT + 2) = ‘'’ then
b return TRUE;
.- else

Y. return FALSE;
! b end if;

_ end START_OF_CHARACTER_LITERAL;

j function START_OF_STRING_LITERAL return BOOLEAN is

A C : CHARACTER renames CURRENT_FILE.BUFFER (CURRENT_FILE.NEXT);
' ‘0 begin

-- This is the start of a string literal if the first character is a

s -- quotation mark or a percent.

f return C = '"’ or C = ’'%/;

’ end START_OF_STRING_LITERAL;
'
;. P function START OF_NUMERIC_LITERAL return BOOLEAN is

.‘ C : CHARACTER renames CURRENT_FILE.BUFFER (CURRENT_FILE.NEXT);
R begin
o: ~- This is the start of a numeric literal if the first character is a
o -- digit.
:: return C in 0’ .. '9/;
K .-\ o~ end START_OF_NUMERIC_LITERAL;
4 function START_OF_IDENTIFIER return BOOLEAN is

.' C : CHARACTER renames CURRENT_FILE.BUFFER (CURRENT_FILE.NEXT);
g begin
;: —— This is the start of an identifier if the first character is
V;‘ —- alphabetic.
. return C in A’ .. 'Z’ or C in ’'a’ .. 'z’;

~

LY
f 37 package lexb.ada
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end START_OF_IDENTIFIER;

function START_OF_DELIMITER return BOOLEAN is
C : CHARACTER renames CURRENT_FILE.BUFFER (CURRENT_FILE.NEXT);

begin
—-- This is the start of a delimiter if the first character is
-— either:
- & ()Y *H+ , - /s =0
case C is
when '§’' , tere l 1( l r)r l Y I 4t l ' l [ I ros l
tyr I rot l tat | 1 g | r=r | ryt ! III ' rr o=y

return TRUE;
when others =>
return FALSE;
end case;
end START_OF_DELIMITER;

function GET_CHARACTER_LITERAL return LEXICAL_TOKEN is
TOKEN : LEXICAL_TCKEN;
begin
-- The following check is just to validate the assumption that the next
—- token is actually a character literal. This should already have been
-- validated before the call to this subprogram, but we do it here to
-— make sure.
if CURRENT_FILE.BUFFER (CURRENT_ FILE.NEXT) /= '’’’ or else
CURRENT_FILE.NEXT + 2 > CURRENT_FILE.LAST or else
CURRENT_FILE.BUFFER (CURRENT_FILE.NEXT + 2) /= ‘’’ then
REPORT_SYSTEM ERROR
(CURRENT_FILE.NEXT,
"Expecting valid character literal in GET_CHARACTER_LITERAL.");
end if;
—— Make a new character literal token.
TOKEN := new LEXICAL_TOKEN_RECORD (CHARACTER_LITERAL);
TOKEN.LINE := CURRENT_FILE.LINE;
TOKEN. START := CURRENT_FILE.NEXT;
TOKEN.CHARACTER_VALUE := CURRENT_FILE.BUFFER (CURRENT_FILE.NEXT + 1);
—— Advance the NEXT pointer by the length of the character literal.
CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 3;
return TOKEN;
end GET_CHARACTER_LITERAL;

function GET_STRING_LITERAL return LEXICAL_TOKEN is

TOKEN : LEXICAL_TOKEN;
DELIMITER : CHARACTER := CURRENT_FILE.BUFFER (CURRENT_FILE.NEXT);
START_OF_STRING : SOURCE_POSITION := CURRENT_FILE.NEXT + 1;
STRING_LENGTH : NATURAL := 0;
INDEX : SOURCE_POSITION;
begin
package lexb.ada 38
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—— A string literal starts with either an quotation mark or alternatively

—- a percent. Verify this fact.
if DELIMITER /= ’'"’ and DELIMITER /= ‘%’ then
FEPORT_SYSTEM_ERROR
(CURRENT_FILE.NEXT,
"Invalid string literal delimiter encountered.");
end if;
loop
CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;
if CURRENT_FILE.NEXT > CURRENT_FILE.LAST then
REPORT_SEMANTIC_ERROR
(START_OF_STRING-1,
"Unterminated character string");
exit; -- For error recovery.
elsif CURRENT_FILE.BUFFER (CURRENT_FILE.NEXT) = DELIMITER then
CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;
—— exit if this is not a doubled delimiter.
exit when CURRENT_FILE.NEXT > CURRENT_FILE,LAST or else
CURRENT_FILE.BUFFER (CURRENT_FILE.NEXT) /= DELIMITER;
end if;
STRING_LENGTH := STRING_LENGTH + 1;
end loop;
—=— Now, CURRENT_FILE.NEXT points to the character past the ending
—- delimiter for the string literal. STRING_LENGTH indicates the
—- number of characters in the string (counting a doubled delimiter as
—— 1 character). START_OF_STRING points to the first character (if
—— any) of the string literal, just past the first delimiter.

TOKEN := new LEXICAL_TOKEN_RECORD (STRING_LITERAL);
TOKEN.LINE := CURRENT_FILE.LINE;
TOKEN.START := START_OF_STRING - 1;
TOKEN.STRING_IMAGE := new STRING (1l..STRING_LENGTH);
—- Copy the string literal to the token with only copying one delimiter
-- for each doubled delimiter found.
INDEX := START_OF_STRING;
for I in NATURAL range 1,.STRING_LENGTH loop
if CURRENT_FILE.BUFFER(INDEX) = DELIMITER then
INDEX := INDEX + 1;
end if;
TOKEN. STRING_IMAGE.all(I) := CURRENT_FILE.BUFFER(INDEX);
INDEX := INDEX + 1;
end loop;
return TOKEN;
end GET_STRING_LITERAL;

function GET_NUMERIC_LITERAL return LEXICAL_TOKEN is
subtype BASE_TYPE is INTEGER range 2..16;
BASE : BASE_TYPE;

39 package lexb.ada
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TOKEN : LEXICAL_TOKEN; _
START OF_NUMERIC : SOURCE_POSITION := CURRENT_FILE.NEXT;
DELIMITER : CHARACTER;

SAVE_ERROR_POSITION : SOURCE_POSITION;

STRING_LENGTH : NATURAL;

INDEX : NATURAL;

DIGIT_SEEN : BOOLEAN;

NONZERO_DIGIT_SEEN : BOOLEAN;

procedure SCAN_TO_END_OF DECIMAL_INTEGER is

begin
—- integer ::= digit {{underline] digit}
if CURRENT_FILE.NEXT <= CURRENT_FILE.LAST and then
CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) in ‘0’ .. ’9’ then
CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;
else
—= This should never happen since it should be verified before
-— calling this subprogram.
REPORT_SYSTEM_ERROR
(CURRENT_FILE.NEXT,
"Expecting numeric value.");
end if;
loop

~— Skip optional underline.

if CURRENT_FILE.NEXT <= CURRENT FILE.LAST and then
CURRENT_FILE.BUFFER(CURRENT FILE.NEXT) = ’_’ then
CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;
—- A digit must follow an underline. Verify.
if CURRENT_FILE.NEXT > CURRENT_FILE.LAST or else

CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) not in ‘0’ ., ’9’ then
if CURRENT_FILE.NEXT <= CURRENT_FILE.LAST and then
CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) = ‘_’ then

REPORT_SEMANTIC_ERROR
(CURRENT_FILE.NEXT,

"Illegal double underline; deleted ""_""");
CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) := DELETED_CHAR;
CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;

else
REPORT_SEMANTIC_ERROR
(CURRENT_FILE.NEXT-1,
"Deleted illegal trailing underline");

CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT-1) := DELETED_CHAR;
end if;
end if;
end if;
exit when CURRENT_FILE.NEXT > CURRENT_FILE.LAST or else
CURRENT_FILE.BUFFER(CURRENT_ FILE.NEXT) not in ‘0’ .. ’9’;

CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;
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end loop;
end SCAN_TO_END_OF_DECIMAL_INTEGER;

procedure SCAN_TO_END_OF BASED INTEGER
(BASE : in BASE_TYPE;
DEL : in CHARACTER) is

function VALUE_OF_ HEXIDECIMAL_CHARACTER
(HEX_CHARACTER : in CHARACTER) return INTEGER is
begin
case HEX CHARACTER is

when 0’ => return 0;
when 1’ =) return 1;
when 72’ =) return 2;
when ‘3’ => return 3;
when 4’ =) return 4;
when ’5’ =) return 5;
when 6’ => return 6;
when 7’ =) return 7;
when '8’ => return 8;

when 9’ =) return 9;
when A’ 'a’ => return 10;
when ’'B’ 'b’ =) return 11;

|
|
when 'C’ | ‘¢’ =) return 12;
|
|
|

when ’'D’ ‘d’ => return 13;
when ’'E’ 'e’ =) return 14;
when 'F’/ 'f’ =) return 15;

when others =>
REPORT_SYSTEM_ERROR
(CURRENT_FILE.NEXT,
"Expecting hex character.");
end case;
end VALUE OF_HEXIDECIMAL_ CHARACTER;

function IS_HEXIDECIMAL_CHARACTER
(C : in CHARACTER) return BOOLEAN is

begin

if C in '07..’9’ or else
C in 'a’..’f’ or else
C in 'A’..’F’ then
return TRUE;

else
return FALSE;

end if;

end IS_HEXIDECIMAL_CHARACTER;

begin

-- based_integer ::= extended_digit {[underline] extended_digit

-- extended _digit ::= digit | letter

41 package lexb.ada
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-
(' DIGIT_SEEN := FALSE;

N if CURRENT_FILE.NEXT <= CURRENT_FILE.LAST and then
b IS_HEXIDECIMAL_CHARACTER (CURRENT_FILE.BUFFER(CURRENT FILE.NEXT)) then
- DIGIT_SEEN := TRUE;

e if VALUE_OF_HEXIDECIMAL_CHARACTER

! (CURRENT_FILE.BUFFER(CURRENT_ FILE.NEXT)) >= BASE then

» REPORT_SEMANTIC_ERROR

@ (CURRENT_FILE.NEXT,

2 "Illegal digit for base " & BASE_TYPE’IMAGE(BASE) &
h "; ""0"" assumed");

+ CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) := ’0’;

end if;
P CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;

else
L ~- Unexpected characters. For recovery, just skip over these.
- SAVE_ERROK_POSITION := CURRENT_FILE.NEXT;
) while CURRENT FILE.NEXT <= CURRENT_FILE.LAST and then
) not IS_HEXIDECIMAL_CHARACTER
2 (CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT)) and then
CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) /= DEL loop
s CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) := DELETED_CHAR;
CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;
f end loop;
¥ if CURRENT_FILE.NEXT > CURRENT_FILE.LAST then
w REPORT_SEMANTIC_ERROR
(SAVE_ERROR_POSITION,
"Expecting based digit or ‘" & DEL & "’; remainder of line" &
" ignored");
if SAVE_ERROR_POSITION > CURRENT_FILE.LAST then
-— To recover, extend line and put a delimiter in its place.

"
RN

: CURRENT_FILE.LAST := CURRENT_FILE.LAST + 1;

: CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) := DEL;
] else

A —— To recover, put delimiter at end of line.
i‘ CURRENT_FILE.NEXT := CURRENT_FILE.LAST;
- CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) := DEL;
.. end if;
:: else
K-. REPORT_SEMANTIC_ERROR

;. (SAVE_ERROR_POSITION,

- "Expecting based digit or '" & DEL &

"’ ; unexpected character(s) ignored");

w end if;
end if;

" loop
Dy -~ Skip optional underline.

& if CURRENT_FILE.NEXT <= CURRENT_FILE.LAST and then
» CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) = ’_’ then
v,
)
o

]
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N
o
oA
ﬁf UNCLASSIFIED
- N
{ CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;
A == A hexidecimal digit must follow an underline. Verify.
N if CURRENT_FILE.NEXT > CURRENT_FILE.LAST or else
BN (not IS_HEXIDECIMAL CHARACTER
.j-; (CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT))) then
N - if CURRENT_FILE.NEXT <= CURRENT_FILE.LAST and then
\ - CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) = ’‘_'’ then
P REPORT_SEMANTIC_ERROR
‘N (CURRENT_FILE.NEXT,
o "Illegal double underline; deleted ""_""");
: " CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) := DELETED_CHAR;
4y e CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;
else
N REPORT_SEMANTIC_ERROR
NG (CURRENT_FILE.NEXT-1,
~ "Deleted illegal trailing underline");
| :: CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT-1) := DELETED_CHAR;
o N end if;
end if;
-~ end if;
:.- exit when CURRENT_FILE.NEXT > CURRENT_FILE.LAST or else
:-_j not IS_HEXIDECIMAL_CHARACTER
K (CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT));
Ny
.~ DIGIT SEEN := TRUE;
“_;: if VALUE_OF_HEXIDECIMAL_CHARACTER
':_ (CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT)) >= BASE then
v REPORT_SEMANTIC_ERROR
s - (CURRENT_FILE.NEXT,
"Illegal digit for base " & BASE_TYPE'IMAGE(BASE) &
." ":' nngnn assumed");
,,-: CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) := '0’;
-:: end if;
.‘_
b . CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;
@ end loop;
end SCAN_TO_END_OF_BASED_INTEGER;
-
k- begin
:{ —— There are two classes of numeric literals: real literals and integer
-:- o —- literals. A real literal is a numeric literal that includes a point;
L ] : —— an integer literal is a numeric literal without a point.
o —-
: - numeric_literal ::= decimal_literal | based_literal
l.' -
P ~— A decimal literal is a numeric literal expressed in the conventional
D (- —— decimal notation (that is, the base is implicitly ten).
"
Il‘.
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) _," UNCLASSIFIED
Lo
{ ! - decimal_literal ::= integer [.integer] [exponent]
e - integer := digit {[underline] digit)
L - exponent ::= E [+] integer | E - integer
» e P
~:.\.-: -- An underline character inserted between adjacent digits of a decimal
"

. —— literal does not affect the value of this numeric literal. The letter
! —-- E of the exponent, if any can be written either in lower case or in
TR —— upper case, with the same meaning. The base and the exponent, if any,

:‘..-: -~ are in decimal notation.
k- —
'_:.,-_‘: -— An exponent for an integer literal must not have a minus sign.
R ) —_
—-- A based literal is a numeric literal expressed in a form that specifies
::.\ -— the base explicitly. The base must be at least two and at most
"Jﬁ} -- sixteen.
N -
;_:-: - based_literal ::= base # based_integer [.based_integer] # [exponent]
SN - base = integer
_2_. - based_integer = extended_digit {[undeline] extended_digit}
P -- extended_digit ::= digit | letter
st -
WO
WO —— The only letters allowed as extended digits are the letters A through

y %
.
" e
.
|
]

F for the digits ten through fifteen. A letter in a based literal
-- (either an extended digit or the letter E of an exponent) can be
written either in lower case or in upper case, with the same meaning.

"' e
l.\

|

|

14

PR
P

—-- The conventional meaning of based notation is asssumed; in particular

14
4

.‘. -" .‘. -“ a" n

. —- the value of each extended digit of a based literal must be less than
Ty -- the base.
O
) —- First, all numeric literals start with an integer portion.
S -- Get this integer.
~,:} SCAN_TO_END_OF_DECIMAL_INTEGER;
ﬁ\i if CURRENT_FILE.NEXT <= CURRENT_FILE.LAST and then
.}?: (CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) = '#’ or
e CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) = ’:’) then
o —--— This is a based literal.
‘,fﬂ DELIMITER := CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT);
. CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;
Yo begin
) ; BASE := BASE_TYPE’VALUE
> > (CURRENT_FILE.BUFFER (START_OF_NUMERIC..CURRENT_ FILE.NEXT-2));
'L", exception
N_,.: when others =>
::?. REPORT_SEMANTIC_ERROR
:a: (CURRENT_FILE.NEXT-2,
::‘ "Base must be between 2 and 16; base 10 assumed");
oy -- Fix up base so equals 10.
,nf if CURRENT FILE.NEXT-2Z > START_OF_NUMERIC then
o
e
S
.
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for I in START_OF_NUMERIC..CURRENT_FILE.NEXT-4 loop
CURRENT_FILE.BUFFER(I) := DELETED_CHAR;
end loop;
CURRENT FILE.BUFFER(CURRENT_ FILE.NEXT-3) 1
CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT-2) := '0’;
else
CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT-2) :=
INSERTED_ZERO_AFTER_ONE;
end if:
BASE := 10; -—- just to continue.

end;
if CURRENT_FILE.NEXT <= CURRENT_FILE.LAST and then
CURRENT_FILE.BUFFER(CURRENT_ FILE.NEXT) = DELIMITER then
REPORT_SEMANTIC_ERROR
(CURRENT_FILE.NEXT,
"Missing based number; ""0"" assumed");
if DELIMITER = ‘#’ then
CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT-1) :=
INSERTED_ZERO_AFTER_SHARP;
else
CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT-1) (=
INSERTED_ZERO_AFTER_COLON;
end if;
—= For complete recovery, really need to check if there is a
—— a based number after it has been parsed (because there may be
-~ any number of deleted characters in this number (e.g., consider
-~ 10#__#);
else .
SCAN_TO_END_OF_BASED_INTEGER (BASE, DELIMITER);
-~ Skip optional part.
if CURRENT_FILE.NEXT <= CURRENT_FILE.LAST and then
CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) = ’.’ then
CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1,
if CURRENT_FILE.NEXT <= CURRENT_FILE.LAST and then
CURRENT_FILE.BUFFER(CURRENT_ FILE.NEXT) = DELIMITER then
REPORT_SEMANTIC_ERROR
(CURRENT_FILE.NEXT-1,
"Missing digit; inserted ""0"" after "".""");
CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT-1)
:= INSERTED_ ZERO_AFTER_DOT;
else
SCAN_TO_END_OF_BASED_INTEGER (BASE, DELIMITER);
end if;
end if;
end if;
if CURRENT_FILE.NEXT <= CURRENT_FILE.LAST then
if CURRENT_FILE.BUFFER(CURRENT_ FILE.NEXT) /= DELIMITER then
SAVE_ERROR_POSITION := CURRENT_FILE.NEXT;
loop
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CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) := DELETED_CHAR;
CURRENT_FILE.NEXT := CURRENT_ FILE.NEXT + 1;
exit when CURRENT_FILE.NEXT > CURRENT_FILE.LAST or else
CURRENT_FILE.BUFFER(CURRENT FILE.NEXT) = DELIMITER;
end loop:
if CURRENT_FILE.NEXT > CURRENT_FILE.LAST then
REPORT_SEMANTIC_ERROR
(SAVE_ERROR_POSITION,
"Expecting based digit or ‘" & DELIMITER &
"/, remainder of line ignored");
if SAVE_ERROR_POSITION > CURRENT_FILE.LAST then
~— To recover, extend line and put a delimiter in its place.
CURRENT_FILE.LAST := CURRENT_FILE.LAST + 1;
CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) := DELIMITER;
else
-—- To recover, put delimiter at end of line.
CURRENT_FILE.NEXT := CURRENT_FILE.LAST;
CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) := DELIMITER;
end if;
else
REPORT_SEMANTIC_ERROR
(SAVE_ERROR_POSITION,
"Expecting based digit or ‘" & DELIMITER &
"’; character(s) through ’'" & DELIMITER & "’/ ignored");
end if;
end if;
else
REPORT_SEMANTIC_ERROR
(CURRENT_FILE.NEXT,
"Expecting based digit or ’" & DELIMITER &
", remainder of line ignored"):
-~ To recover, extend line and put a delimiter in its place.

CURRENT_FILE.LAST := CURRENT_FILE.LAST + 1;
CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) := DELIMITER;
end if;

—- Skip delimiter.

if CURRENT_FILE.NEXT <= CURRENT_FILE.LAST then
CURRENT_FILE.NEXT CURRENT_FILE.NEXT + 1;

end if;

—— exponent is scanned below.

else
~~ Skip optional part.
if CURRENT_FILE.NEXT <= CURRENT_FILE.LAST and then

CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) = ’'.’ then

-- Make sure this is not just the delimiter double dot.

if CURRENT_FILE.NEXT + 1 <= CURRENT_FILE.LAST and then
CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT+1l) = ’.’ then
—- This is a double dot. We are done.
null;
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else
SAVE_ERROR_POSITION := CURRENT_FILE.NEXT;
CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;
while CURRENT_FILE.NEXT <= CURRENT_FILE.LAST and then
CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) = ’'_’ loop
REPORT_SEMANTIC_ERROR
(CURRENT_FILE.NEXT,

"Deleted illegal leading underline");
CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) := DELETED_CHAR;
CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;

end loop;
if CURRENT_FILE.NEXT <= CURRENT_ FILE.LAST then
if CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) not in ’0’..’9’ then
REPORT_SEMANTIC_ERROR
(SAVE_ERROR_POSITION,
"Missing digit; inserted ""O0"" after "".""");

CURRENT_FILE.BUFFER(SAVE_ERROR_POSITION) := INSERTED_ZERO_A
else i
SCAN_TO_END_OF_DECIMAL_INTEGER;
end if;

else
REPORT_SEMANTIC_ERROR
(SAVE_ERROR_POSITION,
"Missing digit; inserted ""0"" after "".n"""); ;
CURRENT_FILE.BUFFER(SAVE_ERROR_POSITION) := INSERTED_ZERO_AFTﬂ

|
|

end if; |

end if;

end if; ‘

-~ exponent is scanned below. :
end if;

-- Scan optional exponent part |
if CURRENT_FILE.NEXT <= CURRENT_FILE.LAST and then
(CURRENT_FILE.BUFFER(CURRENT_ FILE.NEXT) = 'E’ or
CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) = ‘e’) then
CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;
-- Skip optional sign. ‘
if CURRENT_FILE.NEXT <= CURRENT_FILE.LAST and then
(CURRENT_FILE. BUFFER({CURRENT_FILE.NEXT) = ’'-' or
CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) = '+’) then
CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;
end if;
SAVE_ERROR_POSITION := CURRENT_FILE.NEXT - 1;
while CURRENT FILE.NEXT <= CURRENT_FILE.LAST and then
CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) = ‘_’ loop
REPORT_SEMANTIC_ERROR
(CURRENT_FILE.NEXT,
"Deleted illegal leading underline");
CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) := DELETED_CHAR;
CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;
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end loop;
if CURRENT_FILE,NEXT <= CURRENT_FILE.LAST then
if CURRENT_FILE.BUFFER({CURRENT_FILE.NEXT) not in 70’..7’9’ then
REPORT_SEMANTIC_ERROR
(SAVE_ERROR_POSITION,
"Missing digit; inserted ""0"" after """ &
CURRENT_FILE.BUFFER(SAVE_ERROR_POSITION) & """");
case CURRENT_FILE.BUFFER(SAVE_ERROR_POSITION) is
when ‘E’ | 'e’ =>
CURRENT_FILE.BUFFER(SAVE_ERROR_POSITION)
when '+’ =>
CURRENT_FILE.BUFFER(SAVE_ERROR_POSITION)
when -’ =)
CURRENT_FILE.BUFFER(SAVE_ERROR_POSITION)
when others =>
REPORT_SYSTEM_ERROR
( SAVE_ERROR_POSITION,
"Unexpected character.");

I

INSERTED_ZERO_AFT

n

INSERTED_ZERO_AFT

INSERTED_ZERO_AFT

end case;
else

SCAN_TO_END_OF_DECIMAL_ INTEGER;
end if;

else
REPORT_SEMANTIC_ERROR
(SAVE_ERROR_POSITION,
"Missing digit; inserted ""O0"" after """ &
CURRENT_FILE.BUFFER(SAVE_ERROR_POSITION) & """");
case CURRENT_FILE.BUFFER(SAVE_ERROR_POSITION) is
when ‘E’ | ‘e’ =>
CURRENT_FILE.BUFFER(SAVE_ERROR_POSITION)
when '+’ => i
CURRENT_FILE.BUFFER(SAVE_ERROR_POSITION)
when ’'-' =>
CURRENT_FILE.BUFFER(SAVE_ERROR_POSITION)
when others =>
REPORT_SYSTEM_ERROR
(SAVE_ERROR_POSITION,
"Unexpected character.");

INSERTED_ZERO_AFTER_E/

INSERTED_ZERO_AFTER_PJ]

INSERTED_ZERO_AFTER_M]

end case;

end if;

-~ ??? Should check that exponent is non—negative for integer literals.
end if;
-- Now, START_OF_NUMERIC points to first character in numeric literal.
-- CURRENT_FILE.NEXT points to character following the last character
-- of the numeric literal. The literal may have the characters
-- DELETED_CHAR and INSERTED_ZERO_AFTER_DOT, INSERTED_ZERO_AFTER_E, and
-- INSERTED_ZERO_AFTER_MINUS in the literal which should be processed

-— here.
TOKEN := new LEXICAL_TOKEN_RECORD (NUMERIC_LITERAL);
package lexb.ada 48
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TOKEN.LINE := CURRENT_FILE.LINE;
TOKEN.START := START_OF_NUMERIC;
-— Get length of literal.
STRING_LENGTH := 0;
for I in START_OF_NUMERIC .. CURRENT_FILE.NEXT-1 loop
case CURRENT_FILE.BUFFER(I) is
when DELETED_CHAR => null;
when INSERTED_ZERO_AFTER_DOT | INSERTED_ZERO_AFTER_E |
INSERTED_ZERO_AFTER_MINUS | INSERTED_ZERO_AFTER_PLUS |
INSERTED_ZERO_AFTER_ONE | INSERTED_ZERO_AFTER_SHARP |
INSERTED_ZERO_AFTER_COLON =>
STRING_LENGTH := STRING_LENGTH + 2;
when others =>
STRING_LENGTH := STRING_LENGTH + 1;

end case;
end loop;
TOKEN.IMAGE := new STRING (1..STRING_LENGTH)
INDEX := 1;
for I in START_OF_NUMERIC .. CURRENT_FILE.NEXT-1 loop

case CURRENT_FILE.BUFFER(I) is

when DELETED_CHAR =) null;

when INSERTED_ZERO_AFTER_SHARP =>
TOREN.IMAGE.all(INDEX) := "#';
TOKEN.IMAGE.all(INDEX+1) := ’0/;
INDEX := INDEX + 2;

when INSERTED_ZERO_AFTER_COLON =
TOKEN. IMAGE.all(INDEX) := ':';
TOKEN. IMAGE. all( INDEX+1) ro’;
INDEX := INDEX + 2;

when INSERTED_ZERO_AFTER_DOT =>

TOKEN.IMAGE.all(INDEX) := ’.’;
TOKEN. IMAGE.all(INDEX+1) := ’0’;
INDEX := INDEX + 2;

when INSERTED_ZERO AFTER_ONE =)
TOKEN. IMAGE.all(INDEX) := ’1’;

TOKEN. IMAGE.all (INDEX+1) := ‘0’;
INDEX := INDEX + 2;

when INSERTED_ZERO_AFTER_E =>
TOKEN.IMAGE.all(INDEX) := 'E’;
TOKEN.IMAGE.all(INDEX+1) := ’0’;
INDEX := INDEX + 2;

when INSERTED_ZERO AFTER_MINUS =>
TOKEN.IMACE.all(INDEX) := ’'—';
TOKEN.IMAGE.all(INDEX+1l) := ‘0’;
INDEX := INDEX + 2;

when INSERTED_ZERO_AFTER_PLUS =)
TOKEN. IMAGE,all(INDEX) := ’+’;
TOKEN. IMAGE.all(INDEX+1) := ’0’;
INDEX := INDEX + 2;

49 package lexb.ada

O N S T S
N Z ol _""_ \}




t\:
R3S
o
o UNCLASSIFIED
O
oy
[l
AP TR
{ when others =)
s?@ TOKEN.IMAGE.all (INDEX) := CURRENT_FILE.BUFFER(I);
o INDEX := INDEX + 1;
uﬁﬁ end case;
O end loop;
oSy return TOKEN;
%N_ end GET_NUMERIC_LITERAL;
i
ﬂ{ function GET_IDENTIFIER_OR_RESERVED_WORD return LEXICAL TOKEN is
for TOKEN : LEXICAL_TOKEN;
o START_OF _IDENT : SOURCE_POSITION := CURRENT_FILE.NEXT;
KIND : RESERVED_WORD_KIND;
.. FOUND : BOOLEAN;
: SAVE_ERROR_POSITION : SOURCE_POSITION;
;:b STRING_LENGTH : NATURAL;
O INDEX : NATURAL;
>,
) procedure UPPER_CASE
® (S : in out STRING) is
3:' begin
X for I in S’RANGE loop
N if S(I) in ’‘a’..’z’ then
S(I) := CHARACTER'VAL (CHARACTER’POS (S(I)) - 32);
,” end if;
‘ona end loop;
A end UPPER_CASE;
o function IS_ALPHABETIC
e (C : in CHARACTER) return BOOLEAN is
oo begin
~)_ if C in ’'a’..’2’ or C in 'A’..’Z’ then
-;- return TRUE;
M3 else
;j return FALSE;
\5 end if;
“; end IS_ALPHABETIC;
o function IS_ALPHANUMERIC
.:H (C : in CHARACTER) return BOOLEAN is
X3 begin
o if C in ’a’..’z’ or C in 'A’,.’Z’ or € in ‘0’..’9’ then
: return TRUE;
;;5 else
e return FALSE;
bt end if;
% end IS_ALPHANUMERIC;
O
i:' procedure SEARCH_FOR_RESERVED_WORD
3 (IDENTIFIER : in STRING;
3-',::
LN
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FOUND : out BOOLEAN;
KIND : out RESERVED_WORD_KIND) is
begin

—- The following assumes that RESERVED_WORD_KIND is of the form
-— "R_" & reserved_word.

KIND := RESERVED_WORD_KIND'VALUE("R_" & IDENTIFIER);

-~ The above should raise an exception if no such enumeration
-- literal exists.
FOUND := TRUE;

exception
when OTHERS =>
FOUND := FALSE;
end SEARCH_FOR_RESERVED_WORD;

begin
—— First, scan the identifier and then determine whether it is a
—-— reserved word.

~- identifier ::= letter {[underline] letter_or_digit)}
—- letter_or_digit := letter | digit
—-- letter ::= upper_case_letter | lower_case_letter

if CURRENT_FILE.NEXT <= CURRENT_FILE.LAST and then
IS_ALPHABETIC (CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT)) then
CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;
else
REPORT_SYSTEM_ERROR
(CURRENT_FILE.NEXT,
"Expecting beginning of identifier.");
end if;
loop
—— Skip optional underline.
if CURRENT_FILE.NEXT <= CURRENT_FILE.LAST and then
CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) = ’_’ then
SAVE_ERROR_POSITION := CURRENT_FILE.NEXT;
CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;
-— A letter_or_digit must follow an underline. Verify
while CURRENT_FILE.NEXT <= CURRENT_FILE.LAST and then
CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) = ‘_’ loop
REPORT_SEMANTIC_ERROR
(CURRENT_FILE.NEXT,
"Illegal double underline; deleted ""_""");

CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) := DELETED_CHAR;
CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;
end loop;

if CURRENT_FILE.NEXT > CURRENT_FILE.LAST or else
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‘ \: not IS_ALPHANUMERIC (CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT)) then
Se%e REPORT_SEMANTIC_ERROR
f:f (SAVE_ERROR_POSITION,
o "Deleted illegal trailing underline");
'f:f CURRENT_FILE.BUFFER(SAVE_ERROR_POSITION) := DELETED_CHAR;
) end if;
" end if;
b e exit when CURRENT_FILE.NEXT > CURRENT_FILE.LAST or else
;j:j not IS_ALPHANUMERIC (CURRENT_ FILE.BUFFER(CURRENT_FILE.NEXT));
'J',\J
o CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;
end loop;
oy —— Now, START_OF_IDENT points to first character in identifer.
":.-: —— CURRENT_FILE.NEXT points to character following the last character
.’_\.;: -— of the identifier.
- -
. ;2 SEARCH_FOR_RESERVED_WORD ,
il (CURRENT_FILE.BUFFER(START_OF_IDENT..CURRENT_FILE.NEXT-1),
T FOUND,
e KIND) ;
S if FOUND then
A -- This is a reserved word of kind KIND.
¢ TOKEN := new LEXICAL_TOKEN_RECORD (RESERVED_WORD);
NN TOKEN.LINE := CURRENT_FILE.LINE,;
-2 TOKEN.START := START OF_IDENT;
. TOKEN.RESERVED_WORD := KIND;
:;-:::- else .
'R —— This is a simple identifier.
:) TOKEN := new LEXICAL_TOKEN_RECORD (IDENTIFIER);
A TOKEN.LINE := CURRENT_FILE.LINE,;
R TOKEN . START := START OF IDENT;
T -- Get length of literal.
o STRING_LENGTH := 0;
K for I in START_OF_IDENT .. CURRENT_FILE.NEXT-1 loop
& if CURRENT_FILE,BUFFER(I) /= DELETED_CHAR then
5% STRING_LENGTH := STRING_LENGTH + 1;
-:-:,.: end if;
;‘_:.',{: end loop;
K- TOKEN.ID := new STRING (1..STRING_LENGTH);
K INDEX := 1;
9. for I in START_OF_IDENT .. CURRENT_FILE.NEXT-1 loop
WoN if CURRENT_FILE.BUFFER(I) /= DELETED_CHAR then
RS TOKEN.ID.all(INDEX) := CURRENT_FILE.BUFFER(I);
- INDEX := INDEX + 1;
o end if;
e end loop;
®.. UPPER_CASE (TOKEN.ID.all);
:::'::'. end if;
:":‘:
o,
! :;\"
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return TOKEN;
end GET_IDENTIFIER_OR_RESERVED_WORD;

function GET_DELIMITER return LEXICAL_TOKEN is
TOKEN : LEXICAL_TOKEN;
C : CHARACTER := CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) ;
begin
TOKEN := new LEXICAL_TOKEN_RECORD (DELIMITER):;
TOKEN.LINE := CURRENT_FILE.LINE;
TOKEN.START := CURRENT_FILE.NEXT;
case C is
when &’ =) TOKEN.DELIMITER := AMPERSAND;
when /'’ =) TOKEN.DELIMITER APOSTROPHE;
when ‘(' => TOKEN.DELIMITER LEFT_PARENTHESIS;
when /)’ => TOKEN.DELIMITER RIGHT_PARENTHESIS;

when ’*’ =)> TOKEN.DELIMITER := STAR; -- may change.

when '+’ =) TOKEN,DELIMITER := PLUS;

when ’,’ =)> TOKEN.DELIMITER := COMMA;

when ‘~’ =) TOKEN.DELIMITER := HYPHEN;

when ’.’ => TOKEN.DELIMITER := DOT; -- may change.

when ’/’ => TOKEN.DELIMITER := SLASH; -— may change.
when ’:’ =) TOKEN.DELIMITER := COLON; -- may change.
when ’;’ =)> TOKEN.DELIMITER := SEMICOLON;

when ‘<’ =) TOKEN.DELIMITER := LESS_THAN; -- may change.
when ’=’ =) TOKEN.DELIMITER := EQUAL, —-— may change.
when ‘>’ => TOKEN.DELIMITER := GREATER_THAN; -- may change.

when ’|' => TOKEN.DELIMITER VERTICAL_BAR;
when ‘!’ => TOKEN.DELIMITER := VERTICAL_BAR;
when others =>
REPORT_SYSTEM_ERROR (CURRENT_FILE.NEXT, "Expecting delimiter.");
end case;
CURRENT_FILE.NEXT := CURRENT_ FILE.NEXT + 1;
if CURRENT_FILE.NEXT <= CURRENT_FILE.LAST then
—— Check to see if compound delimiter.
C := CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT);
case TOKEN.DELIMITER is
when EQUAL =>
if ¢ = ’>’ then
TOKEN.DELIMITER := ARROW;
CURRENT_FILE.NEXT := CURRENT_ FILE.NEXT + 1;
end if;
when DOT =>
if C = /.’ then
TOKEN.DELIMITER := DOUBLE_DOT;
CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;
end if;
when STAR =>
if C = /=’ then
TOKEN.DELIMITER := DOUBLE_STAR;
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£ CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;
R end if;
: when COLON =>
\ if C = =’ then
" TOKEN.DELIMITER := ASSIGNMENT,
M CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;
! end if;
K when SLASH =>
o if C = =’ then
W TOKEN.DELIMITER := INEQUALITY;
N CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;

. end if;
when GREATER_THAN =>
if C = =’ then
TOKEN.DELIMITER := GREATER_THAN_ OR_EQUAL;
CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;
elsif C = ’>’ then
TOKEN.DELIMITER := RIGHT_ LABEL_BRACKET;

e l.l ¢ A«

CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;
% end if;
- when LESS_THAN =>
= if C = ’'=’ then
o TOKEN.DELIMITER := LESS_THAN_OR_EQUAL;
/ CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;

elsif C = /<’ then

] TOKEN.DELIMITER := LEFT_LABEL_BRACKET;
N CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;
:: elsif C = />’ then
) TOKEN.DELIMITER := BOX;

" CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;

end if;

5 when others =>

* null;

> end case;

¥ end if;

- return TOKEN;
»! end GET_DELIMITER;

: function GET_NEXT TOKEN return LEXICAL_TOKEN is
:_ TOKEN : LEXICAL_TOKEN;
'i function PRINTABLE_IMAGE

3 (C : in CHARACTER) return STRING is

) begin

E case C is
& when ASCII.NUL => return "ASCII.NUL";
B when ASCII.STX => return "ASCII.STX";

‘ when ASCII.EOT => return "ASCII.EOT";

7 when ASCII.ACK => return "ASCII.ACK";
&
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when ASCII.BS > return "ASCII.BS";
when ASCII.LF > return "ASCII.LF";
when ASCII.FF => return "ASCII.FF";
when ASCII.SO => return "ASCII.SO";
when ASCII.DLE => return "ASCII.DLE";
when ASCII.DC2 => return "ASCII.DC2";
when ASCII.DC4 => return "ASCII.DC4";
when ASCII.SYN => return "ASCII.SYN";
when ASCII.CAN => return "ASCII.CAN";
when ASCII.SUB => return "ASCII.SUB";
when ASCII.FS => return "ASCII.FS";
when ASCII.RS => return "ASCII.RS";
when ASCII.DEL => return "ASCII.DEL":;
when ASCII.SOH => return "ASCII.SOH";
when ASCII.ETX => return "ASCII.ETX";
when ASCII.ENQ => return "ASCII.ENQ";
when ASCII.BEL => return "ASCII.BEL";
when ASCII.HT => return "ASCII.HT";
when ASCII.VT > return "ASCII.VT";
when ASCII.CR => return "ASCII.CR";
when ASCII.SI => return "ASCII.S1i";
when ASCII.DC1l => return "ASCII.DC1l";
when ASCII.DC3 => return "ASCII.DC3";
when ASCII.NAK =) return "ASCII.NAK";
when ASCII.ETB => return "ASCII.ETB":,
when ASCII.EM => return "ASCII.EM";
when ASCII.ESC => return "ASCII.ESC";
when ASCII.GS => return "ASCII.GS";
when ASCII.US => return "ASCII.US";
when others =) return "'" s C & "'";
end case;

UNCLASSIFIED

end PRINTABLE_IMAGE;

begin
loop

-- until we have a token.

ADVANCE_TO_NEXT_TOKEN;

if CURRENT_FILE.EOF then
:= GET_EOF_TOKEN;
elsif START OF_CHARACTER_LITERAL then
:= GET_CHARACTER_LITERAL;
elsif START_OF_STRING_LITERAL then

TOKEN

TOKEN
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TOKEN := GET_STRING_LITERAL;
elsif START_OF_NUMERIC_LITERAL then
TOKEN := GET_NUMERIC_LITERAL;
elsif START_OF_IDENTIFIER then
TOKEN := GET_IDENTIFIER_OR_RESERVED_WORD;
elsif START_OF DELIMITER then
TOKEN := GET_DELIMITER;
else
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—— Skip over unknown lexical element.
REPORT_SEMANTIC_ERROR
(CURRENT_FILE.NEXT,
"Illegal character (" &
PRINTABLE_IMAGE (CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT)) &
") ignored");
CURRENT_FILE.NEXT := CURRENT_FILE.NEXT + 1;
end if;
exit when TOKEN /= null;
end loop;
if IGNORE_PRAGMAS then
—- must check if this token is a pragma.
if TOREN.KIND = RESERVED_WORD and then
TOKEN.RESERVED_WORD = R_PRAGMA then
-- we have a pragma token.

—— pragma ::= pragma identifier [(argument_association {,
- argument_association{)];
-- argument_association ::= [argument_identifier =>] name

-- | {argument_identifier =>] expression

—— for simplicity here, we just skip to the semicolon.
loop
TOKEN := GET_NEXT_ TOKEN;
if TOKEN.KIND = END_OF_FILE then
REPORT_FATAL_ERROR
(CURRENT_FILE.NEXT,
"Premature end of file encountered.");
end if;
exit when TOKEN.KIND = DELIMITER and then
TOKEN.DELIMITER = SEMICOLON;
end loop;
TOKEN := GET_NEXT_TOKEN; =-- skip semicolon.
end if;
end if;
return TOKEN;
end GET_NEXT_TOKEN;

function NEXT_TOKEN return LEXICAL_TOKEN is
TOKEN_ENTRY : TOKEN_LIST_ENTRY:

TOKEN : LEXICAL_TOKEN;
begin
if CURRENT_FILE = null or else not CURRENT_FILE.IS_OPEN then
REPORT_FATAL ERROR ("Internal system error —-- File not open.");
end if;

if CURRENT_FILE.LOOK_AHEAD TOKENS /= null then
~— Take token from front of list.
TOKEN_ENTRY := CURRENT_FILE.LOOK_AHEAD_ TOKENS;
CURRENT_FILE.LOOK_AHEAD_TOKENS := CURRENT_FILE.LOOK_AHEAD_TOKENS.NEXT;
TOKEN := TOKEN_ENTRY.TOKEN;
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FREE (TOKEN_ENTRY) ;
else
——- No look-ahead tokens. Get the next token from the file.
TOKEN := GET_NEXT_TOKEN;
end if;
.- -~ Reset the lock-ahead pointer.
CURRENT_FILE.LOOK_AHEAD_PTR := 0;
—— PRINT_TOKEN (TOKEN) ;
return TOKEN;
end NEXT_TOKEN;

° function NEXT LOOK_AHEAD_TOKEN return LEXICAL_TOKEN is
COUNT : INTEGER;
TRACER : TOKEN_LIST ENTRY;

begin
if CURRENT_FILE = null or else not CURRENT_FILE.IS_OPEN then
REPORT_FATAL_ERROR ("Internal system error —— File not open.");
v end if;

CURRENT FILE.LOOK_AHEAD PTR := CURRENT_FILE.LOOK_AHEAD PTR + 1;

—— Now count number of look-ahead tokens that are stored away already.
COUNT := 0;
TRACER := CURRENT_FILE.LOOK_AHEAD_ TOKENS;
while TRACER /= null loop
COUNT := COUNT + 1;
TRACER := TRACER.NEXT;
end loop;

if CURRENT_FILE.LOOK_AHEAD_PTR <= COUNT then

—— We already have read the token requested.

TRACER := CURRENT_FILE.LOOK_AHEAD_ TOKENS;

for I in 1..CURRENT_FILE.LOOK_AHEAD PTR-1 loop
TRACER := TRACER.NEXT;

end loop;

——= PRINT_TOKEN (TRACER.TOKEN) ;

return TRACER.TOKEN;

elsif CURRENT_FILE.LOOK_AHEAD PTR = COUNT + 1 then

—— We need to add one more look-ahead token to our list.

—— Find end of list.

if CURRENT_FILE.LOOK_AHEAD_TOKENS = null then
-- List is empty.
-~ Need to get a look—-ahead token.
CURRENT_FILE.LOOK_AHEAD_ TOKENS := new TOKEN_LIST_ENTRY_ RECORD;
CURRENT_FILE.LOOK_AHEAD_ TOKENS.TOKEN := GET_NEXT TOKEN;
—— PRINT_TOKEN (CURRENT_FILE.LOOK_AHEAD_TOKENS.TOKEN)
return CURRENT_FILE.LOOK_AHEAD_ TOKENS.TOKEN;

else
TRACER := CURRENT_FILE.LOOK_AHEAD_TOKENS;
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x> while TRACER.NEXT /= null loop
O TRACER := TRACER.NEXT;
::-\ end loop;

N TRACER.NEXT := new TOKEN_LIST_ENTRY_ RECORD;
“F~ TRACER.NEXT.TOKEN := GET_NEXT_TOKEN;

) ~— PRINT_TOKEN (TRACER.NEXT.TOKEN);
N return TRACER.NEXT.TOKEN;

! end if;

::::‘; else
::::, -- Something is wrong with our count.
Ay REPORT_SYSTEM_ERROR

s (CURRENT_FILE.NEXT,

o "Something is wrong with count in NEXT_ LOOK_AHEAD_TOQOKEN.");
L end if;
;::2 end NEXT_LOOK_AHEAD TOKEN;

N
,::: procedure SET_LOOK_AHEAD is

o begin
T if CURRENT_FILE = null or else not CURRENT_FILE.IS_OPEN then
_:‘-::' REPORT_FATAL ERROR ("Internal system error —-- File not open.");
-::‘_-:'. end if;

i CURRENT_FILE.LOOK_AHEAD_PTR := 0;

. end SET_LOOK_AHEAD;
-. - function FIRST_LOOK_AHEAD _TOKEN return LEXICAL_TOKEN is
SER TOKEN : LEXICAL_TOKEN;
K-~ begin
o SET_LOOK_AHEAD;
e A TOKEN := NEXT_LOOK_AHEAD_TOKEN;

’) -— PRINT_TOKEN (TOKEN);

> return TOKEN;
‘j{; end FIRST_LOOK_AHEAD TOKEN;

E
_f" procedure EAT_NEXT TOKEN is
Sy TOKEN : LEXICAL_TOKEN;

® begin

N TOKEN := NEXT_TOKEN;

};f end EAT_NEXT_ TOKEN;

e

N procedure SKIP_TOKEN FOR_NOW is

N TOKEN_ENTRY : TOKEN_LIST_ ENTRY;

Q.- begin
Cr TOKEN_ENTRY := new TOKEN_LIST_ ENTRY_ RECORD;
Nl TOKEN_ENTRY .TOKEN := NEXT_TOKEN;
. TOKEN_ENTRY .NEXT := CURRENT_FILE.SKIPPED_TOKENS;
:jq CURRENT_FILE.SKIPPED_TOKENS := TOKEN_ENTRY;
R f. end SKIP_TOKEN_FOR_NOW;

A

AP procedure RESTORE_SKIPPED_TOKENS is
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TOKEN_ENTRY : TOKEN_LIST_ENTRY;

begin
if CURRENT_FILE = null or else not CURRENT_FILE.IS_OPEN then
REPORT_FATAL_ERROR ("Internal system error -- File not open.");
end if;

while CURRENT_FILE.SKIPPED_TOKENS /= null loop
-— Remove most-recently skipped token (first).
TOKEN_ENTRY := CURRENT_FILE.SKIPPED_TOKENS;
CURRENT_FILE.SKIPPED_TOKENS := CURRENT_FILE.SKIPPED_TOKENS.NEXT;
—-- Put skipped token on look-ahead list.
TOKEN_ENTRY.NEXT := CURRENT_FILE.LOOK_AHEAD TOKENS;
CURRENT_FILE.LOOK_AHEAD_TOKENS := TOKEN_ENTRY;

end loop;

end RESTORE_SKIPPED_TOKENS;

procedure ZAP_SKIPPED_TOKENS is
CURRENT, NEXT : TOKEN_LIST ENTRY;

begin
if CURRENT_FILE = null or else not CURRENT_FILE.IS_OPEN then
REPORT_FATAL_ERROR ("Internal system error —— File not open.");
end if;
CURRENT := CURRENT_FILE.SKIPPED_TOKENS;
while CURRENT /= null loop
NEXT := CURRENT.NEXT;
FREE ( CURRENT );
CURRENT := NEXT;
end loop;
CURRENT_FILE.SKIPPED_TOKENS := null;

end ZAP_SKIPPED_TOKENS;

procedure PRINT_HEADING is
begin
if CURRENT_FILE.USE_STANDARD_OUTPUT then
TEXT_IO.NEW_PAGE;
TEXT_IO.PUT ("Ada/SQL Application Scanner Listing");
TEXT_IO.SET_COL (70);
TEXT_IO.PUT_LINE ("Page " &
INTEGER’ IMAGE(CURRENT_FILE.ERROR_FILE PAGE));
TEXT_IO.NEW_LINE;
else
TEXT_ IO.NEW_PAGE (CURRENT_FILE.ERROR_FILE);
TEXT_IO.PUT (CURRENT_FILE.ERROR_FILE,
"Ada/SQL Application Scanner Listing");
TEXT_IO.SET_COL (CURRENT_FILE.ERROR_FILE, 70);
TEXT_IO.PUT_LINE (CURRENT_FILE.ERROR_FILE, "Page " &
INTEGER’ IMAGE (CURRENT_FILE.ERROR_FILE_PAGE));
TEXT_IO.NEW_LINE (CURRENT_FILE.ERROR_FILE);
end if;
CURRENT_FILE.ERROR_FILE_LINE := 2;

59 package lexb.ada

Y R LA LA
" \.‘*-.-..' SR IR

N (o daf elt od




A3
D "'-,

. &

-

N

\e UNCLASSIFIED
AN

-\-
( " end PRINT_HEADING;

A

}2: procedure SET_INDENT

o (COUNT : TEXT_IO.POSITIVE_ COUNT;
- TO_TERMINAL : BOOLEAN := FALSE) is

begin
if TO_TERMINAL or else CURRENT_FILE.USE_STANDARD_OUTPUT then

(J.

i_,; TEXT_IO.SET_COL (COUNT);
K. else
‘:¢; TEXT_IO.SET_COL (CURRENT_FILE.ERROR_FILE, COUNT);
N end if;
L~ end SET_INDENT;
_{f: procedure PRINT
e (LINE : in STRING;
e TO_TERMINAL : in BOOLEAN := FALSE) is
o begin
£ if not TO_TERMINAL and then CURRENT_FILE.ERROR_FILE LINE = 0 then
"L, PRINT_HEADING;
SN end if;
7 if TO_TERMINAL or else CURRENT FILE.USE_STANDARD OUTPUT then
al TEXT_IO.PUT_LINE (LINE);
jxi* else
{ o TEXT_IO.PUT_LINE (CURRENT FILE.ERROR_FILE, LINE);
- end if;
NN if not TO_TERMINAL then
£ . —
S CURRENT_FILE.ERROR_FILE_LINE := CURRENT FILE.ERROR_FILE_LINE + 1;
X i: if CURRENT_FILE.ERROR_FILE LINE > LINES_PER_PAGE_FOR_ERROR_LISTING then
NN CURRENT_FILE.ERROR_FILE PAGE := CURRENT FILE.ERROR_FILE PAGE + 1;
D CURRENT_FILE.ERROR_FILE LINE := 0;
o end if;
;'$\ end if;
& end PRINT;
3 '\-:"'.
’:ﬁ? procedure BREAK_LINE
el (LINE : in STRING;
< FIRST : in NATURAL;
o LAST : in out NATURAL;
y NEW_FIRST : out NATURAL) is
o
{:; ORIGINAL_LAST : NATURAL := LAST;
o. LOCAL_NEW_FIRST : NATURAL;
v begin
e if LINE'LAST > LAST then
ot LAST := LAST + 1;
A end if;
A while LAST > FIRST and then LINE(LAST) /= ' ' loop
’ LAST := LAST ~ 1;
Y end loop;
Mol
1% %'
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p if LAST = FIRST then

:Q —— line has no natural breaking point. Just break at end.
o LAST := ORIGINAL_LAST;

Ji‘ else

o ~-~ LAST points at tlank. Adjust back one.

= o LAST := LAST - 1;

'\ end if;

- -- Find new first.
L LOCAL_NEW_FIRST := LAST + 1;

;: while LOCAL_NEW_FIRST <= LINE'LAST and then

" LINE(LOCAL_NEW_FIRST) = ' ’ loop

e & LOCAL_NEW_FIRST := LOCAL_NEW_FIRST + 1;

. end loop;

’ NEW_FIRST := LOCAL_NEW_FIRST;

% end BREAK_LINE;
'

- procedure DISPLAY_LINE
A - (LINE : in STRING;

_. WRAP : in BOOLEAN := FALSE;

-: TO_TERMINAL : in BOOLEAN := FALSE) is

N —- if WRAP = TRUE, then wrap lines at 80 columns with an indent of 5
fi -- characters for each subsequent line.

;5 —-- i1f WRAP = FALSE, then truncate lines at 132 columns.

. LAST : NATURAL;
R FIRST : NATURAL;
P NEW_FIRST : NATURAL;

.. begin

. if not WRAP or else LINE’'LENGTH <= MESSAGE_WRAP_LENGTH then
- —— truncate line at 132.

= - if LINE’LENGTH > COLUMNS_PER_LINE_FOR_ERROR_LISTING then

LAST := LINE'’FIRST + COLUMNS_PER_LINE_FOR_ERROR_LISTING - 1;

K. else

{. LAST := LINE’LAST;

T end if;

:» PRINT (LINE(LINE’FIRST..LAST), TO_TERMINAL => TO_TERMINAL);
ii‘ else

43 -— Line is at least MESSAGE_WRAP_LENGTH.

; FIRST := LINE'FIRST;

> LAST := LINE'’LAST;
;: BREAK_LINE (LINE, FIRST, LAST, NEW_FIRST);,
L PRINT (LINE(FIRST..LAST), TO_TERMINAL => TO_TERMINAL);
;\“ while NEW_FIRST <= LINE’LAST loop

-, —-— Need to continue line.

o if NEW_FIRST - LINE’/LAST + 1 + INDENT_FOR_MESSAGE_WRAP
» > MESSAGE_WRAP_LENGTH then
.. -— Need to break line.

- LAST := NEW_FIRST + MESSAGE_WRAP_LENGTH - 1;
"‘ FIRST := NEW_FIRST;

BREAK_LINE (LINE, FIRST, LAST, NEW_FIRST);
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{ SET_INDENT (TEXT_IO.COUNT(INDENT_FOR_MESSAGE_WRAP),
:iyj TO_TERMINAL => TO_TERMINAL);
N PRINT (LINE (FIRST..LAST), TO_TERMINAL => TO_TERMINAL);
:;i else
~O SET_INDENT (TEXT_IO.COUNT(INDENT FOR_MESSAGE_WRAP),
g TO_TERMINAL => TO_TERMINAL);
4[:}_ PRINT (LINE (NEW_FIRST..LINE’LAST), TO_TERMINAL => TO_TERMINAL);
o NEW_FIRST := LINE’LAST + 1;
l:“: end if;
G end loop;
N end if;
end DISPLAY_LINE;
‘i;: procedure DISPLAY ERROR
R (KIND : in MESSAGE_KIND;
TN LINE : in SOURCE_LINE;
e COL : in SOURCE_POSITION;
.t MESS : in STRING;
o TO_TERMINAL : in BOOLEAN := FALSE) is
4 LINE_BUFF : STRING (1..MAXIMUM_INPUT_LINE_LENGTH+6) := (others => / ’);
: K : CHARACTER;
begin

-- if not TO_TERMINAL and then KIND /= FATAL then
. if not TO TERMINAL and then KIND /= FATAL and then
(.: not (LINE = 0 or COL = MAXIMUM_INPUT_LINE_LENGTH) then
Ay LINE_BUFF(COL+6) := '~ *;
’;i{ DISPLAY_LINE (LINE_BUFF);
S end if;

'
)

case KIND is

v 4

4 !

zj' when SYNTAX | SEMANTIC => K := 'E’;
T when SYSTEM => K := '§’;
4 tﬁ when FATAL => K := 'F';
K «; when WARNING =) K := 'W;
'SQJ when NOTE =>» K := 'I';

“k: end case;

o if LINE = 0 and then COL = MAXIMUM INPUT_ LINE_LENGTH then

. DISPLAY_LINE (MESS, WRAP => TRUE, TO_TERMINAL => TO_TERMINAL);

iy elsif TO_TERMINAL and then LINE /= 0 then

;jl DISPLAY_LINE ("%ADASQL-" & K & "—-SCAN" &

s " on line " & SOURCE_LINE’/IMAGE(LINE) & ", " & MESS, WRAP =) TRUE,
B TO_TERMINAL => TO_TERMINAL);

® else

R}

A

DISPLAY_LINE ("$ADASQL-" & K & "-SCAN" & ", " & MESS, WRAP => TRUE,
TO_TERMINAL => TO_TERMINAL);
end if;
end DISPLAY_ERROR;

I
Pl o
L W

procedure REPORT_ERROR

o>

-.'.'f (KIND : in MESSAGE_KIND;
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/

f LINE : in SOURCE_LINE;

COL : in SOURCE_POSITION;
MESS : in STRING) is

MESSAGE_ENTRY : MESSAGE_LIST_ENTRY;
oo LOCAL_COL : SOURCE_POSITION := COL;

procedure ADD_TO_MESSAGE_LIST
(MESS_ENTRY : in MESSAGE_LIST_ENTRY) is
—— Insert into list in ascending order of line and column.
TRACER : MESSAGE_LIST_ENTRY := CURRENT_FILE.MESSAGE_LIST;
ey begin
—— Find insertion point.

- if TRACER = null then

N -- List is empty. Add.

o MESS_ENTRY.NEXT := null;

:J CURRENT_FILE.MESSAGE_LIST := MESS_ENTRY;
7k elsif TRACER.LINE > MESS_ENTRY.LINE or else

(TRACER.LINE = MESS_ENTRY.LINE and TRACER.START > MESS_ENTRY.START) {
—— Insert in front of list.

MESS_ENTRY.NEXT := CURRENT_FILE.MESSAGE_LIST;
" CURRENT_FILE.MESSAGE_LIST := MESS_ENTRY;
- else
('ii while TRACER.NEXT /= null and then

(TRACER.NEXT.LINE < MESS_ENTRY.LINE or else
(TRACER.NEXT.LINE = MESS_ENTRY.LINE and TRACER.NEXT.START <= MESS]

o TRACER := TRACER.NEXT;
X end loop;
- MESS_ENTRY.NEXT := TRACER.NEXT;
= - TRACER.NEXT := MESS_ENTRY;
end if;

end ADD_TO_MESSAGE_LIST;

begin
if COL <= 0 then
v LOCAL_COL := 1;
end if;
if DISPLAY_ERRORS_IMMEDIATELY or else CURRENT_FILE = null or else
KIND = FATAL then
DISPLAY_ERROR (KIND, LINE, LOCAL_COL, MESS, TO_TERMINAL => TRUE);
b end if;

(40

if CURRENT_FILE = null then

o return;

X end if;

) if CURRENT FILE.ERROR_FILENAME.all /= "" then

.\ MESSAGE_ENTRY := new MESSAGE_LIST_ENTRY_RECORD;
p MESSAGE_ENTRY.LINE := LINE;
k.
.
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L " MESSAGE_ENTRY.START := LOCAL_COL;
ADN MESSAGE_ENTRY.KIND := KIND;
b MESSAGE_ENTRY.MESSAGE := new STRING(1..MESS’LENGTH);
(0 MESSAGE_ENTRY.MESSAGE.all := MESS;

T —-- Add entry to messages for current file,
1'S ADD_TO_MESSAGE_LIST (MESSAGE_ENTRY);
B, end if;
*.:;.
Z:i: CURRENT_FILE.ERROR_COUNT(KIND) := CURRENT_ FILE.ERROR_COUNT(KIND) + 1;
'ﬂ\:,.:-
s if RIND /= FATAL and then
SEVERE_ERRORS > MAXIMUM_NUMBER_OF_ERRORS then

A REPORT_FATAL_ERROR

A (CURRENT_FILE.NEXT,
o~ "Terminating scan since ERROR_LIMIT=" &

;ﬁ INTEGER’ IMAGE (MAXIMUM_NUMBER_OF_ERRORS) & " reached");
s end if;

o
o end REPORT_ERROR;
\‘,‘.I -

o procedure REPORT_DDL_ERROR

~ (MESSAGE : in STRING) is
} :,‘ begin
¢ REPORT_ERROR (SYNTAX, 0, MAXIMUM INPUT_LINE_LENGTH, MESSAGE);
S end REPORT_ DDL_ERROR;

.'\.

e procedure REPORT_SYNTAX_ERROR

s (COL : in SOURCE_POSITION; MESSAGE : in STRING) is

e begin

i) REPORT_ERROR (SYNTAX, CURRENT FILE.LINE, COL, MESSAGE);

- ZAP_SKIPPED_TOKENS;

o raise SYNTAX_ERROR;

Ay end REPORT_SYNTAX_ERROR;

N

‘.:,.: procedure REPORT_SYNTAX_ ERROR

(TOREN  : in LEXICAL_TOKEN;

o MESSAGE : in STRING) is

o begin
.{i: REPORT_ERROR (SYNTAX, TOKEN.LINE, TOKEN.START, MESSAGE);
a0 ZAP_SKIPPED_TOKENS;
- raise SYNTAX_ERROR;

9. end REPORT_SYNTAX_ERROR;

o

Sy procedure REPORT_SEMANTIC_ERROR

e (COL : in SOURCE_POSITION; MESSAGE : in STRING) is
::,: begin
0 REPORT_ERROR (SEMANTIC, CURRENT FILE.LINE, COL, MESSAGE);
. end REPORT_SEMANTIC_ERROR;
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procedure REPORT_SEMANTIC_ERROR

y ( TOKEN : in LEXICAL_TOKEN;

" MESSAGE : in STRING) is

: begin

! REPORT_ERROR (SEMANTIC, TOKEN.LINE, TOKEN.START, MESSAGE);
= @ end REPORT_SEMANTIC_ERROR;

™. procedure REPORT_FATAL_ERROR
(COL : in SOURCE_POSITION; MESSAGE : in STRING) is
> begin
« REPORT_ERROR (FATAL, CURRENT_FILE.LINE, COL, MESSAGE);
TR if CURRENT_FILE /= null or CURRENT_ FILE.IS_OPEN then
ZAP_SKIPPED_TOKENS;
end if;
raise FATAL_ERROR;
end REPORT_ FATAL_ERROR;

< procedure REPORT_FATAL ERROR
( TOKEN : in LEXICAL_TOKEN;
MESSAGE : in STRING) is
begin
REPORT_ERROR (FATAL, TOKEN.LINE, TOKEN.START, MESSAGE);
if CURRENT_FILE /= null or CURRENT_FILE.IS_OPEN then
o & ZAP_SKIPPED_TOKENS;
{ end if;
. raise FATAL_ERROR;
3 end REPORT_FATAL_ERROR;

‘.\..S'hﬁ"i_'l- LA

procedure REPORT_FATAL_ERROR
i (MESSAGE : in STRING) is
begin
if CURRENT_FILE = null then
REPORT_ERROR (FATAL, 0, 0, MESSAGE);
else
REPORT_ERROR (FATAL, CURRENT_FILE.LINE, 0, MESSAGE);
. end if;
if CURRENT_FILE /= null or CURRENT_FILE.IS_OPEN then
ZAP_SKIPPED_TOKENS;
end if;
raise FATAL_ ERROR;
end REPORT_FATAL_ERROR;

e
| QF S
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procedure REPORT_SYSTEM_ERROR

. (COL : in SOURCE_POSITION; MESSAGE : in STRING) is

g begin

. REPORT_ERROR (SYSTEM, CURRENT_FILE.LINE, COL, MESSAGE);
ZAP_SKIPPED_TOKENS;

\ raise SYSTEM ERROR;

. end REPORT_SYSTEM_ERROR;
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w, procedure REPORT_SYSTEM_ ERROR
- (TOKEN  : in LEXICAL_TOKEN;
. MESSAGE : in STRING) is
:}j begin
xe REPORT_ERROR (SYSTEM, TOKEN.LINE, TOKEN,START, MESSAGE);
;' ZAP_SKIPPED_TOKENS;
- raise SYSTEM_ERROR;
Q}j end REPORT_SYSTEM_ERROR;
B
::;: procedure REPORT_SYSTEM_ERROR
T (MESSAGE : in STRING) is
' begin
e, if CURRENT_FILE = null then
| o REPORT_ERROR (SYSTEM, 0, 0, MESSAGE);
o else
:~§ RCPORT_ERROR (SYSTEM, CURRENT FILE.LINE, 0, MESSAGE);
:: end if;
ZAP_SKIPPED_TOKENS; |
- raise SYSTEM_ERROR; i
\tii end REPORT_SYSTEM_ERROR; 3
i
i procedure REPORT_WARNING
S5 (COL : in SOURCE_POSITION; MESSAGE : in STRING) is
( begin
Ly REPORT_ERROR (WARNING, CURRENT_FILE.LINE, COL, MESSAGE);
K end REPORT_WARNING;
P
o procedure REPORT_WARNING
K (TOKEN  : in LEXICAL_TOKEN;
D) MESSAGE : in STRING) is
. begin
>3 REPORT_ERROR (WARNING, TOKEN,LINE, TOKEN.START, MESSAGE);
T end REPORT_WARNING;
e
;: procedure REPORT_NOTE
(COL : in SOURCE_POSITION; MESSAGE : in STRING) is
begin
REPORT_ERROR (NOTE, CURRENT_FILE.LINE, COL, MESSAGE);
end REPORT_NOTE;

procedure REPORT_NOTE

L

, ( TOKEN : in LEXICAL_TOKEN;
.
- begin

\

MESSAGE : in STRING) is |
|

!

REPORT_ERROR (NOTE, TOKEN.LINE, TOKEN,START, MESSAGE);
end REPORT_NOTE;

.
o
AR AR A

Sy

function SEVERE_ERRORS return INTEGER is
begin
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£ «
' return CURRENT_ FILE.ERROR_COUNT (SYNTAX) +
o CURRENT_FILE.ERROR_COUNT(SEMANTIC) +
3 CURRENT_FILE.ERROR_COUNT(SYSTEM) +
M. CURRENT_FILE.ERROR_COUNT(FATAL) ;
g end SEVERE_ERRORS;
|l -
v procedure PRODUCE_ERROR_LISTING is
8. package INT_IO is new TEXT_IO.INTEGER_IO(INTEGER);
oy ERROR_COUNT : STRING (1..5);
._: begin
- if CURRENT_FILE = null then
TR ] return;
y end if;
if CURRENT_FILE.ERROR_COUNT(SYNTAX) /= 0 or else
N CURRENT_FILE.ERROR_COUNT(SEMANTIC) /= 0 then
o DISPLAY_ERROR (NOTE, 0, 0, "Scan completed with errors",
e TO_TERMINAL => TRUE);
‘~ ey elsif CURRENT_FILE.ERROR_COUNT(WARNING) /= 0 then
DISPLAY_ERROR (NOTE, 0, 0, "Scan completed with warnings",
‘ : TO_TERMINAL => TRUE);
. elsif SEVERE_ERRORS = 0 then
- DISPLAY_ERROR (NOTE, 0, 0, "Scan completed with no errors detected"”,
. TO_TERMINAL => TRUE);
e K 4 end if;
- if CURRENT_FILE.ERROR_FILENAME.all /= "" then
L if not CURRENT_ FILE.USE_STANDARD OUTPUT then
o -— must create error listing file.
W TEXT_I0.CREATE
i* (FILE => CURRENT_FILE.ERROR_FILE,
e @ NAME => CURRENT_FILE.ERROR_FILENAME.all);
4 end if;
Ly
o -— Message list is already in ascending order.
. declare
' LINE : STRING (1..MAXIMUM INPUT_LINE_LENGTH);
“ ¢ LAST : SOURCE_POSITION;
. CURRENT_LINE : SOURCE_LINE := 0;
e LINE_NUMBER : STRING (1..5);
>
» begin
b TEXT_IO.RESET (CURRENT_FILE.SHADOW_FILE, TEXT_IO.IN_FILE);
) C loop |
while CURRENT_FILE.MESSAGE_LIST /= null and then 1
: CURRENT_FILE.MESSAGE_LIST.LINE <= CURRENT_LINE loop
X DISPLAY_ERROR
L~ (CURRENT_FILE.MESSAGE_LIST.KIND,
- CURRENT_FILE.MESSAGE_LIST.LINE,
b CURRENT_FILE.MESSAGE_LIST.START,
O CURRENT_FILE.MESSAGE_LIST.MESSAGE.all);
.
i’
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CURRENT_FILE.MESSAGE_LIST := CURRENT_FILE.MESSAGE_LIST.NEXT;
end loop;
if CURRENT_LINE < 1 then
DISPLAY_LINE (" ");
end if;
TEXT_IO.GET_LINE (CURRENT_FILE.SHADOW_FILE, LINE, LAST);
CURRENT_LINE := CURRENT_LINE + 1;
INT_IO.PUT(LINE_NUMBER, INTEGER(CURRENT_LINE));
DISPLAY LINE (LINE NUMBER & " " & LINE (1..LAST));

end loop;

TEXT_IO.CLOSE (CURRENT_FILE.SHADOW_FILE)
exception

when others => null;
end;

—— Display rest of error messages.
while CURRENT_FILE.MESSAGE_LIST /= null loop
DISPLAY_ERROR
(CURRENT_FILE.MESSAGE_LIST.KIND,
CURRENT_FILE.MESSAGE_LIST.LINE,
CURRENT_FILE.MESSAGE_LIST.START,
CURRENT_FILE.MESSAGE_LIST.MESSAGE.all);
CURRENT_FILE.MESSAGE LIST := CURRENT FILE.MESSAGE_LIST.NEXT;
end loop;
-— Display summary information.
DISPLAY LINE (""):
DISPLAY LINE ("SUMMARY:"});
DISPLAY LINE (""):
INT_IO.PUT (ERROR_COUNT, CURRENT_ FILE.ERROR_COUNT(SYNTAX) +
CURRENT_FILE.ERROR_COUNT (SEMANTIC)) ;

DISPLAY LINE (" " & ERROR_COUNT & " errors.");
INT_IO.PUT (ERROR_COUNT, CURRENT_FILE.ERROR_COUNT(WARNING))
DISPLAY_LINE (" " & ERROR_COUNT & " warnings.");
INT_I0.PUT (ERROR_COUNT, CURRENT_FILE.ERROR_COUNT(FATAL)) ;
DISPLAY_LINE (" " & ERROR_COUNT & " fatal errors.");

end if;

if not CURRENT_FILE.USE_STANDARD OUTPUT then
TEXT_IO.CLOSE (CURRENT_FILE.ERROR_FILE);
end if;
end PRODUCE_ERROR_LISTING;

procedure PRINT_TOKEN
(TOKEN : in LEXICAL_TOKEN) is
begin
if TOKEN = null then
TEXT_IO.PUT_LINE ("#*** NULL_TOKEN ???°?");
else
TEXT_IO.PUT (SOURCE_LINE’IMAGE(TOKEN.LINE));
TEXT_IO.PUT (" ");
TEXT_IO.PUT (SOURCE_POSITION’IMAGE(TOKEN.START));

package lexb.ada 68




!‘I

oy

n t&

'

b UNCLASSIFIED
2

L v
( )

" TEXT_IO.PUT (" "):

! TEXT_IO.PUT (TOKEN_KIND' IMAGE(TOKEN KIND));

A TEXT_IO.PUT (" —->");

Y case TOKEN.KIND is

~ when IDENTIFIER =) TEXT_IO.PUT (TOKEN.ID.all);

'6 when NUMERIC_LITERAL => TEXT_IO.PUT (TOKEN.IMAGE.all);

¥ when CHARACTER_LITERAL => TEXT_IO.PUT (TOKEN.CHARACTER_VALUE);

when STRING_LITERAL => TEXT_IO.PUT (TOKEN.STRING_IMAGE.all);

N when DELIMITER => TEXT_IO.PUT (DELIMITER_KIND’IMAGE(TOKEN. DE]
> when RESERVED_WORD => TEXT_IO.PUT (RESERVED_WORD_KIND’IMAGE(TOKE]
i when END_OF_FILE => TEXT_IO.PUT ("End of file");

) - end case;

- TEXT_IO.PUT_LINE ("<--");

:: end if;

. end PRINT_TOKEN;

N

2: end LEXICAL_ANALYZER;

C 3 3.11.9 package ddl_io_defs_spec.ada

" with TEXT_IO;

o use TEXT_IO;
’ > package IO_DEFINITIONS is
i

v type INPUT_RECORD is

record

o ORIG_BUF : STRING (1..200) := (others => ’ ’);

» BUFFER STRING (1..200) := (others => ' ’);

" - FILE FILE_TYPE;

R START POSITIVE := 1;

. NEXT POSITIVE := 1;

' LAST NATURAL := 0;

~ LINE NATURAL := 0;

‘& end record;

.q f

¢ type INPUT_STREAM is access INPUT_RECORD;

" type HOW_TO_DO_FILES_TYPE is (UPPER_CASE, LOWER_CASE, AS_IS);

3 type SCHEMA_FROM is (FILES, CALLS, UNKNOWN);

} OUTPUT_FILE_TYPE FILE_TYPE;

- FATAL_ERRORS NATURAL := 0;

’ OUTPUT_FILE_IS_OPEN BOOLEAN := FALSE;

K. OUTPUT_FILE_NAME STRING (1..250) := (others => ' ’);

b OUTPUT_FILE_NAME_LEN NATURAL := 0;

.. OFN_EXTEN constant STRING := ".DDLOUT";
S OFN_EXTEN_LEN constant INTEGER := 7;

i’ ¢ CALLED_STANDARD_YET BOOLEAN := FALSE;

; -- standard_name_file is as the file name should be accessed, without extention
s

¢
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—- standard_name is the package name
-- standard_name_ada_sql is the nexted package name

function STANDARD_NAME FILE return STRING;

—--STANDARD_NAME FILE : constant STRING := "ADASQLSENV:STANDARD";
STANDARD_NAME : constant STRING := "STANDARD";
STANDARD_ NAME ADA_SQL : constant STRING := "STANDARD";

—— cursor_name_file is as the file name should be accessed, without extention
—- cursor_name is the package name
—-- cursor_name_ada_sgl is the nexted package name

function CURSOR_NAME FILE return STRING;

——-CURSOR_NAME_FILE : constant STRING := "ADASQLS$ENV:CURSOR_DEFINITION";
CURSOR_NAME : constant STRING "CURSOR_DEFINITION";
CURSOR_NAME_ADA_SQL : constant STRING "CURSOR_DEFINITION";

—-— database name_file is as the file name should be accessed, without extention
—-- database_name is the package name
—— database_name_ada_sqgl is the nexted package name

function DATABASE_NAME_FILE return STRING;

——DATABASE_NAME_ FILE : constant STRING := "ADASQLSENV:DATABASE";
DATABASE_NAME : constant STRING "DATABASE" ;

DATABASE _NAME_ADA_SQL : constant STRING "DATABASE";

—— dot_ada is the extention to be used with the files

~—-DOT_ADA : constant STRING := " .ADA";
DOT_ADA_LEN : constant POSITIVE := 4;
DOT_ADA_UPPER : constant STRING := " . ADA";
DOT_ADA_LOWER : constant STRING := ".ada";
DOT_ADA_DEFAULT : STRING (l1l..DOT_ADA_LEN) := ".ADA";
—-- how_to_do_files - if upper_case all file names are converted to upper case

- if lower_ case all file names are converted to lower case
- if as_is they are to be used as entered by the user

--HOW_TO_DO_FILES : constant HOW_TC_DO_FILES_TYPE := UPPER_CASE;
HOW_TO_DO_FILES : HOW_TO_DO_FILES_TYPE;

WHERE_IS_SCHEMA_FROM : SCHEMA_FROM := UNKNOWN;

SCHEMA_UNIT_CALLED : STRING (1..200) := (others => ' ’);
SCHEMA_UNIT CALLED_LEN : NATURAL := 0;

end IO_DEFINITIONS;
3.11.10 package ddl_io_defs.ada

package body IO_DEFINITIONS is
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b
-— standard_name_file is as the file name should be accessed, without extention
=
- function STANDARD_NAME_FILE return STRING is
- begin
- return "ADASQL$ENV:STANDARD";
g end STANDARD_NAME_FILE;
‘;I -— cursor_name_file is as the file name should be accessed, without extention
LY
1
- function CURSOR_NAME_FILE return STRING is
: » begin
M)
L return "ADASQL$ENV:CURSOR_DEFINITION";
o end CURSOR_NAME_FILE;
-— database_name_file is as the file name should be accessed, without extention
N function DATABASE_NAME_FILE return STRING is
" L3 begin
- return "ADASQLS$ENV:DATABASE";
o end DATABASE_NAME FILE;
. end IO_DEFINITIONS;
i o 3.11.11 package ddl_defs.ada
M with DATABASE, IO_DEFINITIONS;
- use DATABASE, IO_DEFINITIONS;
3 package DDL_DEFINITIONS is
o
j @ type STATUS_SCHEMA is (PROCESSING, WITHING, DONE, NOTOPEN, NOTFQUND);
k)
o type KIND_TYPE is (A_TYPE, A_SUBTYPE, A_DERIVED, A_COMPONENT, A_VARIABLE);
}
™ type TYPE TYPE is (REC_ORD, ENUMERATION, INT_EGER, FL_OAT, STR_ING);
ff
4 type YET_TO_DO_DESCRIPTOR;
B type ACCESS_YET_TO_DO_DESCRIPTOR is access YET_TO_DO_DESCRIPTOR;
N
. type SCHEMA_UNIT DESCRIPTOR;
- type ACCESS_SCHEMA_UNIT_DESCRIPTOR is access SCHEMA_UNIT_DESCRIPTOR;
() .
e type WITHED_UNIT_ DESCRIPTOR;
' type ACCESS_WITHED_ UNIT_DESCRIPTOR is access WITHED_ UNIT_DESCRIPTOR;
) type USED_PACKAGE_DESCRIPTOR;
- type ACCESS_USED_PACKAGE_DESCRIPTOR is access USED_PACKAGE_DESCRIPTOR;
-
q type DECLARED_PACKAGE_DESCRIPTOR;
7 type ACCESS_DECLARED_PACKAGE_DESCRIPTOR is access
-
s
o
- 71 package ddl_defs.ada
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type IDENTIFIER_DESCRIPTOR;
type ACCESS_IDENTIFIER_DESCRIPTOR is access IDENTIFIER_DESCRIPTOR;

P
l' .I"‘V

Sl

type FULL_NAME DESCRIPTOR;
type ACCESS_FULL_NAME_DESCRIPTOR is access FULL_NAME_DESCRIPTOR;

O

‘:ﬁ type TYPE_DESCRIPTOR(TY PE : TYPE_TYPE);

:ﬁ type ACCESS_TYPE_DESCRIPTOR is access TYPE_DESCRIPTOR;

~a
- type LITERAL_DESCRIPTOR;

type ACCESS_LITERAL_DESCRIPTOR is access LITERAL_DESCRIPTOR;

T

: type ENUM_LIT_DESCRIPTOR;

e type ACCESS_ENUM_LIT_DESCRIPTOR is access ENUM_LIT DESCRIPTOR;

o

Ol type FULL_ENUM_LIT_DESCRIPTOR;

il type ACCESS_FULL_ENUM LIT DESCRIPTOR is access FULL_ENUM_LIT_DESCRIPTOR;
T

> type ENUM_LIT_NAME_STRING is new STRING;
oo type ENUM_LIT_NAME is access ENUM_LIT_NAME STRING;

Lo

Do type AUTH_IDENT_NAME_STRING is new STRING;
( type AUTH_IDENT NAME is access AUTH_IDENT NAME STRING;

o,

S type LIBRARY_UNIT_NAME STRING is new STRING;

e type LIBRARY_UNIT_NAME is access LIBRARY_UNIT_NAME_STRING;
N
- type PACKAGE_NAME_STRING is new STRING;

J type PACKAGE_NAME is access PACKAGE_NAME_STRING;

p)

~i“J type RECORD_NAME_STRING is new STRING;
w&j type RECORD_NAME is access RECORD_NAME_ STRING;

W .
agb ]
" - type TYPE_NAME STRING is new STRING;

-.;‘ type TYPE_NAME is access TYPE_NAME_STRING;
S
N .
1 :"_-_ type ENUMERATION_NAME_ STRING is new STRING;
.-: type ENUMERATION_NAME is access ENUMERATION_NAME_STRING;
1 "'-\
B v,

«? subtype ACCESS_RECORD_DESCRIPTOR is ACCESS_TYPE_DESCRIPTOR(REC_ORD);
.,"'_' subtype ACCESS_ENUMERATION_DESCRIPTOR is ACCESS_TYPE_DESCRIPTOR(ENUMERATION) ;
s subtype ACCESS_INTEGER_DESCRIPTOR is ACCESS_TYPE_DESCRIPTOR(INT_EGER);
o subtype ACCESS_FLOAT_DESCRIPTOR is ACCESS_TYPE_DESCRIPTOR(FL_OAT);
f:xj subtype ACCESS_STRING_DESCRIPTOR is ACCESS_TYPE_DESCRIPTOR(STR_ING) ;
i

:3’ type YET TO_DO_DESCRIPTOR is

:; record

LAY

"
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UNDONE_SCHEMA
PREVIOUS_YET_TO_DO
NEXT_YET_TO_DO

end record;

type SCHEMA_UNIT_DESCRIPTOR is

record
NAME
AUTH_ID
IS_AUTH_PACKAGE
HAS_DECLARED_TYPES
HAS_DECLARED_TABLES
HAS_DECLARED_VARIABLES
FIRST_WITHED
LAST_WITHED
FIRST_USED
LAST_USED
FIRST_DECLARED_PACKAGE
LAST_DECLARED_PACKAGE
STREAM
SCHEMA_STATUS
PREVIOUS_SCHEMA_UNIT
NEXT_SCHEMA_UNIT

end record;

type WITHED_UNIT_DESCRIPTOR is
record
SCHEMA_UNIT
PREVIOUS_WITHED
NEXT_WITHED
end record;

type USED_PACKAGE_DESCRIPTOR is
record
NAME
PREVIOUS_USED
NEXT_USED
end record;

type DECLARED_PACKAGE_DESCRIPTOR is
record
NAME
FOUND_END
PREVIOUS_DECLARED
NEXT_DECLARED
end record;

type IDENTIFIER_DESCRIPTOR is
record

73

ACCESS_SCHEMA_UNIT_DESCRIPTOR;
ACCESS_YET_TO_DO_DESCRIPTOR;
ACCESS_YET_ TO_DO_DESCRIPTOR;

LIBRARY_UNIT_NAME;

AUTH_IDENT_NAME;

BOOLEAN;

BOOLEAN;

BOOLEAN;

BOOLEAN;
ACCESS_WITHED_UNIT_DESCRIPTOR;
ACCESS_WITHED_UNIT_ DESCRIPTOR;
ACCESS_USED_PACKAGE_DESCRIPTOR;
ACCESS_USED_PACKAGE_DESCRIPTOR;
ACCESS_DECLARED_PACKAGE_DESCRIPTOR;
ACCESS_DECLARED_PACKAGE_DESCRIPTOR;
INPUT_STREAM;

STATUS_SCHEMA ;
ACCESS_SCHEMA_UNIT_DESCRIPTOR;
ACCESS_SCHEMA_UNIT_DESCRIPTOR;

ACCESS_SCHEMA_UNIT_DESCRIPTOR;
ACCESS_WITHED_UNIT_ DESCRIPTOR;
ACCESS_WITHED_UNIT DESCRIPTOR;

PACKAGE_NAME;
ACCESS_USED_PACKAGE_DESCRIPTOR;
ACCESS_USED_PACKAGE_DESCRIPTOR;

PACKAGE_NAME;

BOOLEAN;

ACCESS_DECLARED_ PACKAGE_DESCRIPTOR;
ACCESS_DECLARED_PACKAGE_DESCRIPTOR;

package ddl_defs.ada
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NAME
FIRST_FULL_NAME
LAST_FULL_NAME
PREVIOUS_IDENT
NEXT_IDENT

end record;

UNCLASSIFIED

TYPE_NAME;
ACCESS_FULL_NAME_DESCRIPTOR;
ACCESS_FULL_NAME_DESCRIPTOR;
ACCESS_IDENTIFIER_DESCRIPTOR;
ACCESS_IDENTIFIER_DESCRIPTOR;

type FULL_NAME_DESCRIPTOR is

record
NAME
FULL_PACKAGE_NAME
TABLE_NAME

IS_NOT_NULL
IS_NOT_NULL_UNIQUE
TYPE_IS
SCHEMA UNIT
PREVIOUS_NAME
NEXT_NAME

end record;

type TYPE_DESCRIPTOR(TY_PE

record
TYPE_KIND

WHICH_TYPE
FULL_NAME
NOT_NULL
NOT_NULL_UNIQUE
FIRST_SUBTYPE

LAST_SUBTYPE
FIRST_DERIVED

TAST_DERIVED
FIRST_COMPONENT

LAST_COMPONENT
PREVIQOUS_ONE

NEXT_ONE
PREVIOUS_TYPE

NEXT_TYPE
ULT_PARENT_TYPE

package ddl_defs.ada
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TYPE_NAME;
PACKAGE_NAME;
RECORD_NAME;
BOOLEAN;
BOOLEAN;
ACCESS_TYPE_DESCRIPTOR;
ACCESS_SCHEMA_ UNIT_DESCRIPTOR;
ACCESS_FULL_NAME_DESCRIPTOR;
ACCESS_FULL_NAME_DESCRIPTOR;

-=- null if not component
-~ if it’s suffixed onto the name

TYPE_TYPE) is

KIND_TYPE; -- type, subtype, derived, component,
—— variable
TYPE_TYPE; —- record, enumeration, integer,

-- float, string
ACCESS_FULL_NAME DESCRIPTOR;

BOOLEAN; -—- if it’s got the trait, original or
BOOLEAN; —— inherited
ACCESS_TYPE DESCRIPTOR; -~ points to our children

ACCESS_TYPE_DESCRIPTOR;
ACCESS_TYPE_DESCRIPTOR;

ACCESS_TYPE_DESCRIPTOR;
ACCESS_TYPE_DESCRIPTOR;

ACCESS_TYPE_DESCRIPTOR;
ACCESS_TYPE_DESCRIPTOR;

ACCESS_TYPE_DESCRIPTOR;
ACCESS_TYPE_DESCRIPTOR;

ACCESS_TYPE_DESCRIPTOR;
ACCESS_TYPE_DESCRIPTOR;
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PARENT_TYPE

BASE_TYPE
PARENT_RECORD
case TY_PE is

when REC_ORD =>
null;

when ENUMERATION
FIRST LITERAL

LAST LITERAL
LAST_POS
MAX_LENGTH

when INT_EGER =)
RANGE_LO_INT
RANGE_HI_INT

when FL_OAT =>
FLOAT_DIGITS
RANGE_LO_FLT
RANGE_HI_FLT

when STR_ING =>
LENGTH
INDEX_TYPE

ARRAY_ TYPE

CONSTRAINED

ACCESS_TYPE _DESCRIPTOR; -- if we’re subtype, derived,

ACCESS_TYPE_DESCRIPTOR; -- if we’re subtype, derived,

ACCESS_TYPE_DESCRIPTOR; -— if we’re component

1]
v

ACCESS_LITERAL_DESCRIPTOR; —— if we’re a type

—-— be the same as base_type
-— if there are deriveds
-- it will be the ultimate
-- parent of the derived

-- component or variable this
—-- 1is our subtype-indicator

—— component or variable

—— this chain is all literals associated

—— with this enumeration, if we're a

—-- subtype, derived, or component this

—— chain may be pointing to a partial

~-— set of the parents chain
ACCESS_LITERAL_DESCRIPTOR;

NATURAL; —- number of entries
NATURAL; —-- max width of a field
INT;
INT;
NATURAL;

ARRAY_RANGE_LO

ARRAY_RANGE_HI

ARRAY_RANGE_MIN
ARRAY_ RANGE_MAX

DOUBLE_PRECISION;
DOUBLE_PRECISION;

NATURAL; -—- 0 = not set or unconstrained
ACCESS_TYPE_DESCRIPTOR; —-— points to the type of
-— item used to index array, optional
ACCESS_TYPE_DESCRIPTOR; —— points to the type

~—- of components in the array, which
-- ultimately must be character

BOOLEAN;
INT; -= =1 = not set (uncr astrained)
INT; -- -1 = not set (un unstrained)

INT; ~— limits from parent or -1 =
INT; - nconstrained or no limits placed
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( \ end case;

.‘ end record;
‘jq§ type LITERAL_DESCRIPTOR is
n“\w' record

N NAME : ENUMERATION_NAME;

[;1 POS : NATURAL;

\jg PARENT_ENUM : ACCESS_TYPE_DESCRIPTOR;

NN PREVIOUS_LITERAL : ACCESS_LITERAL_DESCRIPTOR;
0N NEXT_LITERAL : ACCESS_LITERAL_DESCRIPTOR;
".-'\" end record;

i type ENUM_LIT_DESCRIPTOR is
::.: record

\f: NAME : ENUM_LIT_NAME;

o FIRST_FULL_ENUM_LIT : ACCESS_FULL_ENUM_LIT_ DESCRIPTOR;
AN LAST_FULL_ENUM LIT : ACCESS_FULL_ENUM_LIT_DESCRIPTOR;
pr”. PREVIOUS_ENUM_LIT : ACCESS_ENUM_LIT_ DESCRIPTOR;

s NEXT_ENUM_LIT : ACCESS_ENUM_LIT_DESCRIPTOR;
-:..'_-:: end record;

g 'J'
iﬁ{ type FULL_ENUM_LIT DESCRIPTOR is
R record
k . NAME : ENUM_LIT_NAME;

s TYPE_IS : ACCESS_TYPE_DESCRIPTOR;

e PREVIOUS_LIT : ACCESS_FULL_ENUM_LIT_DESCRIPTOR;
el NEXT_LIT : ACCESS_FULL_ENUM_LIT_DESCRIPTOR;
_‘_-::- end record;

end DDL_DEFINITIONS;
3.11.12 package ddl_new_des_spec.ada

with DATABASE, DDL_DEFINITIONS;
use DATABASE, DDL_DEFINITIONS;

package GET_NEW_DESCRIPTOR_ROUTINES is

e function GET_NEW_YET_TO_DO_DESCRIPTOR
return ACCESS_YET_TO_DO_DESCRIPTOR;

f’l "l. W]

3

a

function GET_NEW_SCHEMA_UNIT_DESCRIPTOR

‘r'r
'l - .'

9. return ACCESS_SCHEMA UNIT_DESCRIPTOR;
S
P
A function GET_NEW_WITHED_UNIT_DESCRIPTOR
> return ACCESS_WITHED_ UNIT_DESCRIPTOR;
g Je
W function GET_NEW_USED_PACKAGE_DESCRIPTOR
®. return ACCESS_USED_PACKAGE_DESCRIPTOR;
Y
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b UNCLASSIFIED

function GET_NEW_DECLARED_PACKAGE_DESCRIPTOR
return ACCESS_DECLARED_PACKAGE_DESCRIPTOR;

function GET_NEW_IDENTIFIER_DESCRIPTOR
return ACCESS_IDENTIFIER_DESCRIPTOR;

function GET_NEW_FULL_NAME DESCRIPTOR
return ACCESS_FULL_NAME_DESCRIPTOR;

function GET_NEW_RECORD_DESCRIPTOR
return ACCESS_RECORD_DESCRIPTOR;

function GET_NEW_ENUMERATION_DESCRIPTOR
return ACCESS_ENUMERATION_DESCRIPTOR;

function GET_NEW_INTEGER_DESCRIPTOR
return ACCESS_INTEGER_DESCRIPTOR;

function GET_NEW_FLOAT_DESCRIPTOR
return ACCESS_FLOAT_ DESCRIPTOR;

function GET_NEW_STRING_DESCRIPTOR
return ACCESS_STRING_DESCRIPTOR;

function GET_NEW_TYPE_DESCRIPTOR
(IN_TYPE : in TYPE_TYPE)
return ACCESS_TYPE_DESCRIPTOR;

function GET_NEW_LITERAL_DESCRIPTOR
return ACCESS_LITERAL_DESCRIPTOR;

function GET_NEW_ENUM_LIT_DESCRIPTOR
return ACCESS_ENUM_LIT DESCRIPTOR;

function GET_NEW_FULL_ENUM_LIT_DESCRIPTOR
return ACCESS_FULL_ENUM_LIT_DESCRIPTOR;

function GET_NEW_ENUM_LIT_ NAME
(TEMP : in STRING)
return ENUM_LIT NAME;

function GET_NEW_AUTH_IDENT_NAME
(TEMP : in STRING)
return AUTH_IDENT_NAME;

function GET_NEW_LIBRARY_UNIT_NAME i
(TEMP : in STRING) |
return LIBRARY_UNIT_NAME;

y 77 package ddl_new_des_spec.ada
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UNCLASSIFIED

function GET_NEW_PACKAGE_NAME
(TEMP : in STRING)
return PACKAGE_NAME;

function GET_NEW_RECORD_NAME
(TEMP : in STRING)
return RECORD_NAME;

function GET_NEW_TYPE_NAME F
(TEMP : in STRING)
return TYPE_NAME,; |

function GET_NEW_ENUMERATION NAME
(TEMP : in STRING)
return ENUMERATION_NAME;
end GET_NEW_DESCRIPTOR_ROUTINES;
3.11.13 package ddl_extra_defs.ada

with DATABASE, DDL_DEFINITIONS;
use DATABASE, DDL_DEFINITIONS;

package EXTRA_DEFINITIONS is
type PROCESS_TYPE is (ITS_WITH, ITS_ALREADY_WITHING, ITS_USE, ITS_PACKAGE,
ITS_END, ITS_TYPE, ITS_SUBTYPE, ITS_FUNCTION,
ITS_SCHEMA_AUTHORIZATION, ITS_EOL, ITS_UNKNOWN,
ITS_FINISHED);

type NAME TO_PROCESS_LIST; :
type ACCESS_NAME_TO_PROCESS_LIST is access NAME TO_PROCESS_LIST;

type LIST_NAME_ STRING is new STRING;
type LIST_NAME is access LIST NAME_STRING;

type NAME_TO_PROCESS_LIST is

record
NAME : LIST_NAME;
PREVIOUS_NAME : ACCESS_NAME_TO_PROCESS_LIST;
NEXT_NAME : ACCESS_NAME_TO_PROCESS_LIST;

end record;

type COMPONENT_TO_PROCESS_LIST;
type ACCESS_COMPONENT_TO_PROCESS_LIST is access COMPONENT_TO_PROCESS_LIST;

type LIST_COMPONENT_STRING is new STRING;
type LIST_COMPONENT is access LIST_COMPONENT_STRING;

type COMPONENT_TO_PROCESS_LIST is
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( - record
E. COMPONENT LIST_COMPONENT;
: PREVIOUS_COMPONENT ACCESS_COMPONENT_TO_PROCESS_LIST;
N NEXT _COMPONENT ACCESS_COMPONENT_TO_PROCESS_LIST;
:: end record;
K ’$
\ type HOLDING_COMPONENT DESCRIPTOR;
i~ type ACCESS_HOLDING_COMPONENT_DESCRIPTOR is access
¥ HOLDING_COMPONENT DESCRIPTOR;
2o
- type HOLDING_COMPONENT DESCRIPTOR is
ey record
WHICH_TYPE TYPE_TYPE;
: FULL_NAME TYPE_NAME := null;
N ULT_PARENT_TYPE ACCESS_TYPE_DESCRIPTOR := null;
I PARENT_TYPE ACCESS_TYPE_DESCRIPTOR := null;
;ﬁ BASE_TYPE ACCESS_TYPE_DESCRIPTOR := null;
N PREVIOUS_COMPONENT ACCESS_HOLDING_COMPONENT_DESCRIPTOR := null;
e NEXT_COMPONENT ACCESS_HOLDING_COMPONENT_DESCRIPTOR := null;
b NOT_NULL BOOLEAN := FALSE;
" NOT_NULL_UNIQUE BOOLEAN := FALSE;
. FIRST LITERAL ACCESS_LITERAL_DESCRIPTOR := null;
" LAST_LITERAL ACCESS_LITERAL_DESCRIPTOR := null;
o LAST_POS NATURAL := 0;
{ MAX_LENGTH NATURAL := 0,
:5 RANGE_LO_INT INT := 0;
x RANGE_HI_INT INT := 0;
:5 FLOAT_DIGITS NATURAL := 0;
K- RANGE_LO_FLT DOUBLE_PRECISION := 0.0;
2 @ RANGE_HI_FLT DOUBLE_PRECISION := 0.0;
. LENGTH NATURAL := 0;
- INDEX_TYPE ACCESS_TYPE_DESCRIPTOR := null;
e ARRAY_TYPE ACCESS_TYPE_DESCRIPTOR := null;
= CONSTRAINED BOOLEAN := TRUE;
0% ARRAY_RANGE_LO INT := 0;
L. ARRAY_RANGE_HI INT := 0;
e ARRAY_RANGE_MIN INT 0;:
N ARRAY_ RANGE_MAX INT := 0;
! end record;
-,
N CURRENT_SCHEMA_UNIT ACCESS_SCHEMA_UNIT_DESCRIPTOR := null;
" CURRENT_PROCESS PROCESS_TYPE := ITS_UNKNOWN;
e AUTH_ID AUTH_IDENT NAME := null;
. OUR_PACKAGE_NAME STRING (1..250);
‘2 OUR_PACKAGE_NAME_LAST NATURAL := 0;
= ADA_NAME STRING (1..250);
- ADA_NAME_LAST NATURAL := 0;
o TEMP_STRING STRING (1..250);
! TEMP_STRING_LAST NATURAL := 0;
1
K™,
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FIRST_NAME_TO_PROCESS : ACCESS_NAME TO_PROCESS_LIST := null;
LAST_NAME_TO_PROCESS : ACCESS_NAME_TO_PROCESS_LIST := null;
FIRST_COMPONENT_TO_PROCESS : ACCESS_COMPONENT TO_ PROCESS_LIST := null;
LAST_COMPONENT_TO_PROCESS : ACCESS_COMPONENT_TO_PROCESS_LIST := null;

DEBUGGING : BOOLEAN := FALSE;

SCHEMA_DEF_NAME : constant STRING := "SCHEMA_DEFINITION";
ADA_SQL_PACK : constant STRING := "ADA_SQL";
SUF_NOT_NULL : constant STRING := "_NOT_NULL";
SUF_NOT_NULL_LEN : constant INTEGER := 9;

SUF_UNIQUE : constant STRING := "_NOT_NULL_UNIQUE";
SUF_UNIQUE_LEN : constant INTEGER := 16;

CHARACTER_BASE : constant STRING := "CHARACTER";

end EXTRA_DEFINITIONS;
3.11.14 package enums.ada

-- enums.ada —— manage internal data strucs for enumeration type overloading

with DDL_DEFINITIONS;
package ENUMERATION is

-—- Because of Ada overlocading, when we encounter an enumeration literal we do
—— not necessarily know of what type it is. 1Instead, we have a list of

-— possible types that (1) are visible, and (2) have the given literal as a
—-— value.

—— Each entry in the list of possible types is very simple —- it merely

-— indicates which type the entry represents. All required type information
-— is present in an ACCESS_FULL_NAME DESCRIPTOR, and this is the data

-- structure used by routines in this package to communicate type information.

-- Calling routines refer to a list of possible types via an object of type
—-- ENUMERATICIN.TYPE_LIST. The various routines provided here manipulate and
—-- interrogate these lists.

type TYPE_LIST is private;

—- ENUMERATION.TYPE_LIST_CREATOR returns a data structure representing an

—-- empty list of possible enumeration types. It is called when we have

—- encountered an enumeration literal, and will subsequently call

—- ENUMERATION.TYPE_GOES_ON_LIST (see below) to add all possible types to our
-- new list.

function TYPE_LIST_CREATOR return TYPE_LIST;
—— ENUMERATION.TYPE_GOES_ON_LIST causes the indicated type to be added to the

-— given list of possible types. It is called once for each possible type
-- determined for a particular enumeration literal.
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procedure TYPE_GOES_ON_LIST
b ( TYPE_DESCRIPTOR : DDL_DEFINITIONS.ACCESS_FULL_NAME_DESCRIPTOR;

LIST : TYPE_LIST );

. -— When processing an operator, it is possible that one operand is of a known
:'tp -- type (for example, a database column), while the other operand is an

-— overloaded enumeration literal. In order to determine whether or not the
-— operation is valid, it is necessary to see if the known type appears on the
-- list of possible types for the overloaded literal. This is the purpose of
—— ENUMERATION.TYPE_IS_ON_LIST, which returns TRUE if the indicated type is

-— on the given list, FALSE otherwise.

‘. "

»

o
of S NDNE

- function TYPE_IS ON_LIST
- ( TYPE_DESCRIPTOR : DDIL_DEFINITIONS.ACCESS_FULL_NAME DESCRIPTOR;
LIST : TYPE_LIST ) return BOOLEAN;

-— There are certain pathological constructs (e.g., enumeration literal_ 1 <
€ -— enumeration_literal_2) wherein both operands of an operator can be
- -- overloaded. When processing the operator, the intersection of the possible
- -— type lists for the two operands determines the set of possible operand
- —— types. ENUMERATION.TYPE_LIST_INTERSECTION returns a list of possible types
- -— representing the intersection of its two given lists.

R function TYPE LIST_ INTERSECTION ( LEFT , RIGHT : TYPE_LIST )
return TYPE_LIST;

—— When two type lists are intersected to determine operand types for an
—-— operator, there are three possible results of interest:

L —-— (1) If the intersection contains no possible types, then the operation is
- not valid

]

e
Py

== (2) If the intersection contains one possible type, then the operation has
been uniquely determined

i il
v
Y

>

-=— (3) If the intersection contains more than one possible type, then the
- operation has not been uniquely determined. This is an error for

- typical binary operations, such as enumeration_literal_1 <

- enumeration_literal_ 2. There is, however, at least one REALLY

- pathological construct, containing a list of operators, where it may
be necessary to consider several subsequent intersections before the
operations can be uniquely determined. An example is:

-

- -
MY

P
)
o
o

- IS_IN ( enumeration_literal_1,
- enumeration_literal_2 OR enumeration_literal_3 ... );

' gl ol o

BAMELFLSE ¥
-
\

-— ENUMERATION.TYPE_LIST_SIZE returns the number of entries in the given list
-- of possible types, except that 2 represents any number greater than 1.
—-= (The languages of some primitive cultures supposedly incorporate similar ;

-~
»
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A subtype ZERO_ONE_MANY is INTEGER range 0 .. 2;
A“')\
o
-.*-. function TYPE_LIST_SIZE ( LIST : TYPE_LIST ) return ZERO_ONE_MANY;
)
M -— If we are fortunate enough to intersect two possible type lists down to a
'_':'-: -— single type, we will ultimately have to know what type it is.
S -- ENUMERATION.TYPE_ON_LIST returns the ACCESS_FULL_NAME DESCRIPTOR of the
',-::‘-: -— (presumably) only type on the given list.
1 sy
’ (»
function TYPE_ON_LIST ( LIST : TYPE_LIST )
- 0y return DDL_DEFINITIONS.ACCESS_FULL_NAME DESCRIPTOR;
b -1
-'f:-,
::1,: private
[) '\-:'\
NN type TYPE LIST_RECORD;
o .
’C type TYPE LIST is access TYPE_LIST RECORD;
o I:_‘q:
N type TYPE_LIST RECORD is
- record
NN DESCRIPTOR : DDL_DEFINITIONS.ACCESS_FULL_NAME DESCRIPTOR;
¢ NEXT_TYPE : TYPE_LIST;
e end recoxrd;
[l
A end ENUMERATION;
W
LN
T 3.11.15 package enumb.ada
..h k)
) -— enumb.ada -- manage internal data structures for enum type overloading
";f:
L with DDL_DEFINITIONS;
D :f_ package body ENUMERATION is
e
Mo
W use DDL_DEFINITIONS;
L)
R function TYPE LIST CREATOR
Yy return TYPE_LIST is
: _ . begin
__-,\: return new TYPE_LIST_RECORD’ (DESCRIPTOR => null, NEXT_TYPE => null);
1AL end TYPE_LIST CREATOR;
X o procedure TYPE_GOES_ON_LIST
ey (TYPE_DESCRIPTOR : DDL_DEFINITIONS.ACCESS_FULL_NAME DESCRIPTOR;
6y LIST : TYPE_LIST) is
e begin
NN if LIST.DESCRIPTOR = null then
\ -l LIST.DESCRIPTOR := TYPE_DESCRIPTOR;
.0 ‘F::: else
.‘ \‘:
‘|.I
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LIST.NEXT TYPE := new TYPE_LIST_RECORD’
(DESCRIPTOR =?> TYPE_DESCRIPTOR,
NEXT_TYPE => LIST.NEXT_TYPE);
end if;
end TYPE GOES_ON_LIST;

function TYPE_IS_ON_LIST

(TYPE_DESCRIPTOR : DDL_DEFINITIONS.ACCESS_FULL_NAME DESCRIPTOR;

LIST : TYPE_LIST)
return BOOLEAN is
TRACER : TYPE_LIST := LIST;
begin
while TRACER /= null and then
TRACER.DESCRIPTOR /= TYPE_DESCRIPTOR loop
TRACER := TRACER.NEXT_TYPE;
end loop;
if TRACER /= null then
return TRUE;
else
return FALSE;
end if;
end TYPE_IS_ON_LIST;

function TYPE_LIST_INTERSECTION
(LEFT, RIGHT : TYPE_LIST)
return TYPE_LIST is
RESULT : TYPE_LIST
TRACER : TYPE_LIST
begin
while TRACER /= null and then
TRACER.DESCRIPTOR /= null loop
if TYPE_IS_ON_LIST (TRACER.DESCRIPTOR, RIGHT) then
TYPE_GOES_ON_LIST (TRACER.DESCRIPTOR, RESULT):
end if;
TRACER := TRACER.NEXT_TYPE;
end loop;
return RESULT;
! end TYPE_LIST_INTERSECTION;

1]

TYPE_LIST_CREATOR;
LEFT;

function TYPE_LIST SIZE
. (LIST : TYPE_LIST)
< return ZERO_ONE_MANY is
begin
if LIST.DESCRIPTOR = null then
return 0;
elsif LIST.NEXT TYPE
return 1;
< else
return 2;

null then

- -
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. end if;
P end TYPE_LIST_SIZE;

.\.':‘.

N function TYPE_ON_LIST

xﬁ- (LIST : TYPE_LIST)

;—)’ return DDL_DEFINITIONS.ACCESS_FULL_NAME DESCRIPTOR is

B begin

wﬁ return LIST.DESCRIPTOR;

i; end TYPE_ON_LIST;
EAY

N end ENUMERATION;

3.11.16 package dummys.ada
g
::‘:~ —— dummys.ada - dummy data structure entries with null strings for lists
':1..
o«

o with DDL_DEFINITIONS;

-- package DUMMY is

[

}f? LIBRARY_UNIT_NAME : constant DDL_DEFINITIONS.LIBRARY_UNIT NAME :=
A new DDL_DEFINITIONS.LIBRARY UNIT_NAME STRING’ ( "" );
j-ﬁ:j TYPE_NAME : constant DDL_DEFINITIONS.TYPE NAME :=
f-n new DDL_DEFINITIONS.TYPE NAME_STRING’ ( "" ):

P

oy

RECORD_NAME : constant DDL_DEFINITIONS.RECORD_NAME :=

o new DDL_DEFINITIONS.RECORD_NAME_STRING’ ( "" );
A ACCESS_SCHEMA_UNIT DESCRIPTOR
o0 constant DDL_DEFINITIONS.ACCESS_SCHEMA_UNIT_DESCRIPTOR :=
=N new DDL_DEFINITIONS, SCHEMA_ UNIT DESCRIPTOR'
) ( LIBRARY_UNIT_NAME, null, FALSE, FALSE, FALSE, FALSE, null, null,
o null, null, null, null, null, DDL_DEFINITIONS.DONE, null, null );
-h\~l,
:1; ACCESS_FULL_NAME_DESCRIPTOR
het constant DDL_DEFINITIONS.ACCESS_FULL.NAME DESCRIPTOR :=
e new DDL_DEFINITIONS.FULL_NAME_DESCRIPTOR’
LN ( TYPE_NAME, null, null, FALSE, FALSE, null,

oY ACCESS_SCHEMA_UNIT_DESCRIPTOR, null, null );
Ko ACCESS_TYPE_DESCRIPTOR : constant DDL_DEFINITIONS.ACCESS_TYPE DESCRIPTOR :=
ang new DDL_DEFINITIONS.TYPE_DESCRIPTOR’

( DDL_DEFINITIONS.REC_ORD,

9. - DDL_DEFINITIONS.A_TYPE,
:o:\ DDL_DEFINITIONS.REC_ORD,
‘N ACCESS_FULL_NAME_DESCRIPTOR,
Rl FALSE, FALSE,
N null, null, null, null, null, null, null,
W null, null, null, null, null, null, null );

" A
f:: end DUMMY;
v:' :
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3.11.17 package ddl_variables.ada

with DDL_DEFINITIONS;
use DDL_DEFINITIONS;

package DDL_VARIABLES is

FIRST_YET_TO_DO : ACCESS_YET_TO_DO_DESCRIPTOR := null;
LAST_YET_TO_DO : ACCESS_YET_TO_DO_DESCRIPTOR := null;
FIRST_SCHEMA_UNIT : ACCESS_SCHEMA_UNIT_DESCRIPTOR := null;
LAST_SCHEMA_UNIT : ACCESS_SCHEMA_UNIT DESCRIPTOR := null;
FIRST_IDENTIFIER : ACCESS_IDENTIFIER_DESCRIPTOR := null;
LAST_IDENTIFIER : ACCESS_IDENTIFIER_DESCRIPTOR := null;
FIRST TYPE : ACCESS_TYPE_DESCRIPTOR := null;
LAST_TYPE : ACCESS_TYPE_DESCRIPTOR := null;
FIRST_TABLE : ACCESS_TYPE DESCRIPTOR := null;
LAST_TABLE : ACCESS_TYPE DESCRIPTOR := null;
FIRST_VARIABLE : ACCESS_TYPE DESCRIPTOR := null;
LAST_VARIABLE : ACCESS_TYPE_DESCRIPTOR := null;
FIRST_ENUM_LIT : ACCESS_ENUM_LIT_ DESCRIPTOR := null;
LAST_ENUM_LIT : ACCESS_ENUM_LIT_DESCRIPTOR := null;

end DDL_VARIABLES;
3.11.18 package columns.ada

with DDL_DEFINITIONS, LEXICAL_ANALYZER;

package COLUMN_LIST is

type ELEMENT_RECORD;
type ELEMENT is access ELEMENT_RECORD;

type ELEMENT_RECORD is
record
COLUMN_DES : DDL_DEFINITIONS.ACCESS_FULL_NAME DESCRIPTOR := null;
NEXT_COLUMN : ELEMENT := null;
end record;

procedure ADD_NEW_COLUMN
(CURRENT_LIST : in out ELEMENT;
ADD_COLUMN : DDL_DEFINITIONS.ACCESS_FULL_NAME DESCRIPTOR;
TOKEN : LEXICAL_ANALYZER.LEXICAL_TOKEN) ;

end COLUMN_LIST;
3.11.19 package columnb.ada

with DDIL,_DEFINITIONS;
use DDL_DEFINITIONS;
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package body COLUMN_LIST is

procedure ADD_NEW_COLUMN
(CURRENT_LIST : in out ELEMENT;
ADD_COLUMN : DDL_DEFINITIONS.ACCESS_FULL_NAME_DESCRIPTOR;
TOKEN : LEXICAL_ANALYZER.LEXICAL_TOKEN) is

LIST : ELEMENT;
DUPLICATED : BOOLEAN := FALSE;

begin
if CURRENT_LIST = null then
CURRENT_LIST := new ELEMENT_RECORD '
(COLUMN_DES => ADD_C(LUMN,
NEXT_COLUMN => null)y,
return;
end if;

LIST := CURRENT_LIST;
while LIST.NEXT_ COLUMN ,= null loop
if ADD_COLUMN = LIST.COLUMN_DES then
DUPLICATED := TRUE:

end if;
LIST := LIST.NEXT_COLUMN;
end loop;
LIST.NEXT_COLUMN := new ELEMENT_ RECORD '
(COLUMN_DES => ADD_COLUMN,

NEXT_COLUMN => null);
if DUPLICATED then
LEXICAL_ANALYZER.REPORT_SYNTAX ERROR (TOKEN, "Duplicated column name");
end if;
end ADD_NEW_COLUMN,
end COLUMN_LIST;

3.11.20 package withs.ada

-— withs.ada - post process data structures for library units to be with’ed

Brrvet s

fr

package WITH_REQUIRED is

-— The code generated by the application scanner with’s all units mentioned in
—— that section of the application program’s context clause that we process
—— (first with in this implementation). This is done to force reprocessing of

ﬁ! —— an application program if any of its with’ed units changes. (It is also

ﬁ: -— required for those units that we reference.) Of course, Ada only forces

}} -- recompilation of the generated unit; the programmer will hopefully remember
ﬂﬁ —-— to regenerate (as opposed to degenerate) as well.

- -— The context clause we generate looks like:

P 9

':3:: -~ with ADA_SQL_FUNCTIONS, DATABASE, X, ¥, ...;

*-

]

X

,

@
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b -- The DDL reader data structures contain the list of library units that the

i o -— be the first entry, but does not appear in the generated context clause.
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-- where X, y, ... are the names of library units with’ed by the application
-- program. DATABASE may not really be required, but we with it anyway, for
—— simplicity, rather than having to figure out if it is required.

~- application program with’ed, so we do not need any special data structure
—- to record the information. When post processing from the DDL reader data
—- structures to produce the context clause, we do not repeat DATABASE if it
—— also appears in the application program context clause (for neatness).

—— STANDARD will also appear in the DDL reader data structures, guaranteed to

-- The procedure to produce the generated context clause is:

procedure POST_PROCESSING;

L

end WITH_REQUIRED;
3.11.21 package withb.ada

-~ withb.ada - post process data structures for library units to be with’ed

with TEXT_PRINT, DDL_DEFINITIONS, EXTRA_DEFINITIONS;
use TEXT_ PRINT;
package body WITH_REQUIRED is

use DDL_DEFINITIONS;
COMPILATION_UNIT_BEING_SCANNED

DDL_DEFINITIONS.ACCESS_SCHEMA_ UNIT_DESCRIPTOR renames
EXTRA_DEFINITIONS.CURRENT SCHEMA_UNIT;

4

procedure POST_PROCESSING is
TRACER : DDL_DEFINITIONS.ACCESS_WITHED NIT_DESCRIPTOR :=
COMPILATION_UNIT_BEING_SCANNED.FIRST_WITHED;
begin
SET_INDENT (0);
PRINT ("with ADA_SQL_FUNCTIONS, DATABASE");
while TRACER /= null loop
if STRING(TRACER.SCHEMA_ UNIT.NAME.all) /= "STANDARD" and then
STRING(TRACER.SCHEMA_UNIT.NAME.all) /= "DATABASE" then
PRINT (", ");
PRINT (STRING(TRACER.SCHEMA UNIT.NAME.all));
end if; |
TRACER := TRACER.NEXT WITHED; |
end loop; :
. PRINT (";");
PRINT_LINE; :
end POST_PROCESSING;

/.
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end WITH_REQUIRED;
3.11.22 package results.ada

-- results.ada - internal data struc for keeping track of function result type

with DDL_DEFINITIONS, ENUMERATION;
package RESULT is

-—- As we scan through an Ada/SQL program, we process expressions, comprised of
-- program objects and database objects. 1In order to know what subprograms we
-- must generate, we must keep track of the types of these expressions.

-- The result of an expression may be either of a program type (standard Ada,
-- we generate no functions for the expression) or of a database type (our
-— special types representing database objects, for which we do generate

-— functions). Values of the following enumeration type indicate where the
-— result value logically resides:

type VALUE_LOCATION is ( IN_PROGRAM , IN_DATABASE );

-— A program expression may be of a known type (if it contains variables, for
-- ex-mple), or of an unknown type (if it contains literals that may belong to
-— more than one type). A database expression containing at least one column
-- name will be of a known type, since the column will be of a known type. It
-— 1s not necessary that a database expression contain any column names,

-- however, since the result of an INDICATOR function is considered a database
-— value. If the parameter to the INDICATOR function is of an unknown

-- (necessarily program) type, then the value of the INDICATOR function is

-— also of an unknown (database) type. Values of the following enumeration

-— type indicate whether the type is known or unknown:

type TYPE _KNOWLEDGE is ( IS_KNOWN , IS_UNKNOWN );

-— Even if the type of an expression is unknown, we still know to what class

—— the type belongs, based on the literals used to construct the expression.

-— Values of the following enumeration subtype indicate the class to which an
—— unknown value belongs:

subtype TYPE_CLASS is DDL_DEFINITIONS.TYPE_TYPE
range DDL_DEFINITIONS.ENUMERATION .. DDL_DEFINITIONS.STR_ING;

—-— Character literals are in the enumeration class.

-— A value of one of the last three classes can be of any type declared within
-— the class. This is not the case with enumeration types, however. An

-— enumeration literal can only be of a type that declares it as a value. For
-— an unknown enumeration type, therefore, we also store a list of types to

-— which the value can belong. This is an ENUMERATION.TYPE_LIST (see enums.-—

-— ada). The following data structure contains information about unknown

package results.ada 88
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-- types:

type UNKNOWN_TYPE_DESCRIPTOR
( CLASS : TYPE_CLASS := DDL_DEFINITIONS.INT EGER ) is
record
case CLASS is
when DDL_DEFINITIONS.INT_EGER | DDL_DEFINITIONS.FL_OAT |
DDL_DEFINITIONS.STR_ING =>
null;
when DDL_DEFINITIONS.ENUMERATION =)
POSSIBLE_TYPES : ENUMERATION.TYPE_LIST;
end case;
end record;

-- For a known type, we simply store a pointer to the ACCESS_TYPE_DESCRIPTOR
—-— for it. Consequently, our complete data structure for representing the
-- type of an expression is:

type DESCRIPTOR ( TYPE_IS : TYPE_KRNOWLEDGE := IS_KNOWN ) is
record
LOCATION : VALUE_LOCATION;
case TYPE IS is
when IS_KNOWN =)
KNOWN_TYPE : DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR;
when IS_UNKNOWN =>
UNKNOWN_TYPE : UNKNOWN_TYPE_DESCRIPTOR;
end case;
end record;

—- The result type of each source file expression we proéess determines the
—— parameter and result types of the subprograms we generate. There are two
—- basic operations that we perform or these result types when we consider
—- binary operations:

—- (1) Check two types for comparability: If we see A op B, we apply Ada/SQL’s
- strong typing by verifying that the types of A and B are comparable.
- Comparability where types may be unknown is defined as follows:

- If both types are known, then

- They must be the same

- Else

- Both types must be of the same class

-- If the class is enumeration, then

- If one type is known, then

- The known type must appear on the possible type list of the
= unknown type

-- Else (neither type is known)

- The intersection of the possible type lists for the two types
- must not be null (i.e., there must be at least one type in
- common between the two lists)

package results.ada
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L -- End If N

\\}} - End If

= -- End If

B

' . .

: ~-. —-- (2) Find the "combined result type" of two types. Having seen A op B, and

. - verified that A is comparable with B, we then want to know what the
-- result type of the operation is. In summary, if the type of at least

‘}}j - one operand is known, then the type of the result of the operation is
{_Q -= known. Likewise, if at least one operand is of a database type, then
.:;: - we will have to generate the subprogram for the operator, and the

R~ - result is of a database type. This is spelled out in greater detail

‘ - below (the program/database flag is considered independently of the
N - known/unknown flag and associated information):

e -- If either type is known, then

::H - The result type is known to be that of the known type (either type
‘:\j -- if both types are known, since they are comparable)

'f;f == Elsif enumeration types are involved, then

- The possible type list of the result is given by the intersection
- of the two operand possible type lists
-= Case size of resulting type list is

s
h T s

:?- - When 0 =>»
_;ﬂi - (not possible, since types are comparable)
Cirs - When 1 =>

the result type is known, as given by the one possible type

—
|
|

ZAS - common to both operands

A -- When others (>2) =>
';:; -- the result type is unknown, of enumeration class

;:“i -- End Case

A - Else
i) --— The result type is unknown, of the same class as the operand types
NS -= End If
J;?- - If either type is a database type, then
-b{: - The result type is a database type
;~;: - Else
'&Fi‘ - The result type is a program type

® - End If
ko
Li:: —- Functions (1) and (2) are combined into a single routine, taking two

e -— operand types as arguments and returning a comparability flag and a
’::‘ -— combined result type (which is valid only if the comparability flag =
jﬁf; —— RESULT.IS_COMPARABLE). There are two flavors of the routine, one in which
9. -— both operand types are given as RESULT.DESCRIPTORs, and one in which one of

2ot

L4
L

-- the operand types is given as an ACCESS_TYPE_DESCRIPTOR.
type COMPARABILITY is ( IS_COMPARABLE , IS_NOT_COMPARABLE );
procedure COMBINED_TYPE

( LEFT : in DESCRIPTOR;
RIGHT : in DESCRIPTOR;

~
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RESULT : out DESCRIPTOR;
COMPARABLE : out COMPARABILITY );

procedure COMBINED_TYPE

( LEFT : in DDL_DEFINITICONS.ACCESS_TYPE_DESCRIPTOR;
RIGHT : in DESCRIPTOR;
RESULT : out DESCRIPTOR;

COMPARABLE : out COMPARABILITY );

end RESULT;
3.11.23 package resultb.ada

—- resultb.ada - internal data struc for keeping track of function result type

with DDL_DEFINITIONS, ENUMERATION;
package body RESULT is

use DDL_DEFINITIONS;

function CLASS_OF
(TYPE_DESCRIPTOR : DESCRIPTOR)
return TYPE_CLASS is
begin
if TYPE DESCRIPTOR.TYPE_IS = IS_KNOWN then
return TYPE_DESCRIPTOR.KNOWN_TYPE.WHICH_TYPE;
else
return TYPE_DESCRIPTOR.UNKNOWN_TYPE.CLASS;
end if;
end CLASS_OF;

function IS_COMPARABLE
(LEFT, RIGHT : DESCRIPTOR)
return BOOLEAN is
begin
if LEFT.TYPE_IS = IS_KNOWN and RIGHT.TYPE_ IS = IS_KNOWN then
-- both types are known, they are comparable if they are the same type.
return LEFT.RKNOWN_TYPE.BASE TYPE = RIGHT.KNOWN_TYPE.BASE_TYPE;
elsif CLASS_OF (LEFT) = CLASS_OF (RIGHT) then
-- both types are of the same class.
if CLASS_OF (LEFT) = DDL_DEFINITIONS.ENUMERATION then
—- both types are enumeration
if LEFT.TYPE_IS = IS_KNOWN then
——- left type is known, the types are comparable if the known type
~-— of left is on the list of possible types for the unknown right
-- type.
return ENUMERATION.TYPE_IS_ON_LIST
(LEFT.KNOWN_TYPE.FULL_NAME, RIGHT.UNKNOWN_TYPE.POSSIBLE_TYPES),
elsif RIGHT.TYPE_IS = IS_RNOWN then
-— right type is known, the types are comparable if the known type

91 package resultb.ada
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, -— of right is on the list of possible types for the unknown left
Y -- type.
A return ENUMERATION.TYPE_IS_ON_LIST

! ':j (RIGHT.RKNOWN_TYPE.FULL_NAME, LEFT.UNKNOWN_TYPE.POSSIBLE_TYPES);
.:" else ~- neither type is known |
e -— the types (both of which are enumeration) are comparable if the
, -- intersection of the possible types for the two unknown types is
-\‘_':' -- not null;
it{ return ENUMERATION.TYPE _LIST SIZE
B (ENUMERATION.TYPE LIST_INTERSECTION
j‘ﬁ (LEFT . UNKNOWN_TYPE . POSSIBLE_TYPES,

‘ RIGHT.UNKNOWN_TYPE.POSSIBLE_TYPES)) > O0;

- end if;

2 else
o return TRUE;
'.-_;’ end if;
: :.E\ end if;

AL return FALSE;

9:' end IS_COMPARABLE;
\:‘ procedure COMBINE_TYPES

NS (LEFT, RIGHT : in DESCRIPTOR;
N RESULT : out DESCRIPTOR) is
; ¢ RESULT_LOC : VALUE_LOCATION;
e -- assume types are comparable

L begin

.:-:; if LEFT.LOCATION = IN_DATABASE or RIGHT.LOCATION = IN_DATABASE then
e RESULT_LOC := IN_DATABASE;
': .;( else

‘ RESULT_LOC := IN_PROGRAM;

‘ end if;

- if LEFT.TYPE_IS = IS_KNOWN then

~ RESULT := LEFT;

::, RESULT.LOCATION := RESULT_LOC;

N elsif RIGHT.TYPE_IS = IS_KNOWN then
P~ RESULT := RIGHT;

‘_, RESULT.LOCATION := RESULT_LOC;

jk elsif CLASS_OF(LEFT) = DDL_DEFINITIONS.ENUMERATION then

o7, declare

o INTERSECTION : ENUMERATION.TYPE_LIST :=
oY ENUMERATION.TYPE_LIST_INTERSECTION
oL (LEFT. UNKNOWN_TYPE.POSSIBLE_TYPES,

e RIGHT . UNKNOWN_TYPE.POSSIBLE_TYPES) ;
ol begin
3 case ENUMERATION.TYPE_LIST_SIZE [INTERSECTION) is
:: when 0 => null; -- cannot happen
Ly ) when 1 =>

. RESULT := DESCRIPTOR’
W (TYPE_IS => IS_KNOWN,

3

W
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LOCATION =) RESULT_LOC,
KNOWN_TYPE =) ENUMERATION.TYPE_ON_LIST
(INTERSECTION) .TYPE_IS);
when others =>
RESULT := DESCRIPTOR’

(TYPE_IS => IS_UNKNOWN,

LOCATION => RESULT_LOC,

UNKNOWN_TYPE =>

UNKNOWN_TYPE_DESCRIPTOR’

(CLASS => DDL_DEFINITIONS.ENUMERATIO
POSSIBLE_TYPES => INTERSECTION));

end case;
end;
else
declare
UNKNOWN_DESCRIPTOR : UNKNOWN_TYPE DESCRIPTOR;
begin
case CLASS_OF (LEFT) is
when DDL_DEFINITIONS.INT EGER =>
UNKNOWN_DESCRIPTOR :=
UNKNOWN_TYPE_DESCRIPTOR’ (CLASS => DDL_DEFINITIONS.INT_EGER);
when DDL_DEFINITIONS.FL_OAT =>
UNKNOWN_DESCRIPTOR :=
UNKNOWN_TYPE_DESCRIPTOR’' (CLASS => DDL_DEFINITIONS.FL_OAT);
when DDL_DEFINITIONS.STR_ING =>
UNKNOWN_DESCRIPTOR :=
UNKNOWN_TYPE_DESCRIPTOR' (CLASS => DDL_DEFINITIONS.STR_ING)
when others => null; -- can’t happen
end case;
RESULT := DESCRIPTOR’
(TYPE_IS =)> IS_UNKNOWN,
LOCATION => RESULT_LOC,
UNKNOWN_TYPE => UNKNOWN_DESCRIPTOR) ;
end;
end if;

end COMBINE_TYPES;

procedure COMBINED_TYPE

(LEFT : in DESCRIPTOR;

RIGHT : in DESCRIPTOR;

RESULT : out DESCRIPTOR;

COMPARABLE : out COMPARABILITY) is
begin

if IS_COMPARABLE (LEFT, RIGHT) then
COMPARABLE := IS_COMPARABLE;
COMBINE_TYPES (LEFT, RIGHT, RESULT);
else
COMPARABLE := IS_NOT_COMPARABLE; <
end if;
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end COMBINED_TYPE;

procedure COMBINED TYPE

(LEFT : in DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR;
RIGHT : in DESCRIPTOR;
RESULT : out DESCRIPTOR;
N COMPARABLE : out COMPARABILITY) is
e begin
-7 COMBINED_TYPE
o (DESCRIPTOR’ (TYPE_IS => IS_KNOWN, LOCATION => IN_PROGRAM, KNOWN_TYPE => LEFT),
oo RIGHT,
RESULT,
~ COMPARABLE) ;
\j\. end COMBINED_TYPE;
s
S end RESULT;
h)
e 3.11.24 package indexs.ada
:.:::: —- indexs.ada - post process data strucs for generated index subtypes needed
b
- with DDL_DEFINITIONS;
QRS use DDL_DEFINITIONS;
;”f’ package INDEX SUBTYPE is
‘::‘_; —— In Ada, the subtype of the index of a constrained array may be anonymous,
e -- examples:
‘J;: -—  type DEPT_NAME is new STRING(1..15);
ol -—  type EMP_NAME is array(1l..10) of EMP_NAME_CHARACTER;
-= type PRODUCT_NAME is array ( NATURAL range 0..20 ) of CHARACTER;
s
:::_‘: —-=- Routines to convert between program array types and the SQL_OBJECT internal
LOAN -— type are produced by instantiating generic functions with the program array
:': —— type. The generic formal parameter for the program array type is declared
= ~-— as "array (index_subtype) of component_type", where index_ subtype and
r<v < -- component_type are also generic formal parameters. (component_type is not
:::-_\_' -- required for the special case of strings of CHARACTERS).
‘A
?-::':: -— In order for the actual program array subtype used in the instantiation to
N -— match the generic formal parameter, it is necessary that the actual array
33 -- have the same bounds as the index_subtype actual parameter. If the actual
.;,", -— index subtype is anonymous, the user has not given us an appropriate
; ,E'; ~— subtype to use for the index_subtype actual parameter. So, we generate
"j‘_.::: -— one. For the above examples, we would generate:
s -
N --  subtype DEPT_NAME_INDEX  is POSITIVE range 1 .. 15;
s --  subtype EMP_NAME_INDEX is INTEGER range 1 .. 10;
"' - subiLype PRODUCT_NAME INDEX is NATURAL range 0 .. 20;
L}
e N
R
)
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-— The type mark used in the subtype declaration is (in the same order as the
"? —-— examples):

: -— (1) For a derived array type, the same as the type mark that would be used
|$ - for the parent array type, unless the parent array type is declared by
S % - an unconstrained array definition, in which case the type mark of its
\ -- index subtype definition is used (the index subtype of STRING is

Ry -- POSITIVE)

:: -— (2) For an array type declared with an index range, INTEGER (the only form
-j~ -= of index range currently supported by the application scanner is low
e @ - high, where both low and high are integers)
ﬁi —— (3) For an array type declared with an index subtype indication, the type
:H‘ - mark from the subtype indication

%

't

:ﬁ- -~ The following information is required to know how to generate these subtype

- —-— declarations:

£

:a -= (1) The name of the package in which the array type is declared - subtypes
xj -= are generated within nested packages corresponding to the packages in
::: - which their arrays are declared, to avoid name conflicts caused by two
'\i -= array types with the same name, but declared in different packages

3%

.. t’ -

(_ -— (2) The name of the array type

o -

.} -= (3) The type mark to use in the subtype declaration

[ -

b2 -- (4) The bounds of the index

N4

‘ -— All this information is present in the ACCESS_TYPE_DESCRIPTOR for the array
' } -—- type. To indicate that an index subtype declaration must be generated,

~ —— INDEX_ SUBTYPE.REQUIRED_FOR is called with the appropriate ACCESS_TYPE_ -

'x —— DESCRIPTOR for the array type (ACCESS_STRING_DESCRIPTOR is a subtype of

: —— ACCESS_TYPE_DESCRIPTOR that includes only descriptors of strings):

!? procedure REQUIRED_FOR
',"/- ( ARRAY_TYPE : DDL_DEFINITIONS.ACCESS_STRING_DESCRIPTOR );

l')

‘t} —=— INDEX_SUBTYPE.POST_ PROCESSING is called to produce the index subtype
‘ui -- declarations in the generated package.

- 9\

’ procedure POST_PROCESSING;

. end INDEX_SUBTYPE;

; ::‘ 3.11.25 package indexb.ada

f:‘ .

[ -— indexb.ada - post process data strucs for generated index subtypes needed i
o
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ey with TEXT_PRINT, DDL_DEFINITIONS, DUMMY, DATABASE;
PR use TEXT PRINT;
- package body INDEX_ SUBTYPE is

N
el use DDL_DEFINITIONS;
; Y use DATABASE;
N type REQUIRED_FOR_ENTRY RECORD;
.gif type REQUIRED FOR_ENTRY is access REQUIRED_FOR_ENTRY_ RECORD;
‘ type REQUIRED_FOR_ENTRY RECORD is
s record
- ARRAY TYPE : DDL_DEFINITIONS.ACCESS_TYPE DESCRIPTOR :=
s DUMMY . ACCESS_TYPE_DESCRIPTOR ;
bt NEXT_REQUIRED_FOR : REQUIRED_FOR_ENTRY;
43:R end record;
AN
' REQUIRED FOR_LIST : REQUIRED FOR_ENTRY := new REQUIRED_FOR_ENTRY_RECORD;
o
«:ﬁb function "»="
NS (LEFT , RIGHT : DDL_DEFINITIONS.ACCESS_FULL_NAME_DESCRIPTOR)
4! return BOOLEAN is
’*lf begin
Y if LEFT.SCHEMA UNIT.NAME.all > RIGHT.SCHEMA_UNIT.NAME.all then

. return TRUE;

- elsif LEFT.SCHEMA_ UNIT /= RIGHT,SCHEMA_UNIT then
; return FALSE;

S elsif LEFT.NAME.all >= RIGHT.NAME.all then

s

i -
1 return TRUE;
_) else
- g return FALSE;
Eﬁk end if;
L7 end ">=";
zﬁ‘J
§;bj procedure REQUIRED_FOR
' (ARRAY_TYPE : DDL_DEFINITIONS.ACCESS_STRING_DESCRIPTOR) is
s TRACER : REQUIRED_FOR_ENTRY := REQUIRED_FOR_LIST;
;::: -~ Order list by fully-qualified array type name.
NG begin
s while TRACER.NEXT_ REQUIRED_FOR /= null and then
o ARRAY_TYPE.FULL_NAME )=
9.- TRACER . NEXT_REQUIRED_FOR.ARRAY_TYPE.FULL_NAME loop
* TRACER := TRACER.NEXT_ REQUIRED_FOR;
:q} end loop;
A if ARRAY_TYPE /= TRACER.ARRAY_TYPE then
%2 TRACER . NEXT_REQUIRED_FOR :=
o new REQUIRED_FOR_ENTRY_RECORD’
' (ARRAY_TYPE => ARRAY_TYPE,
1j}j NEXT_REQUIRED_FOR => TRACER.NEXT_ REQUIRED_FOR);
[
D) .'-ll.‘
R -.'_’4
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( end if;
P end REQUIRED_FOR;
§;: procedure POST_PROCESSING is
- TRACER : REQUIRED_FOR_ENTRY := REQUIRED_FOR_LIST.NEXT_REQUIRED_FOR;
A CURRENT_SCHEMA : ACCESS_SCHEMA_UNIT_DESCRIPTOR;
! begin
:: while TRACER /= null loop
X CURRENT_SCHEMA := TRACER.ARRAY_TYPE.FULL_NAME.SCHEMA UNIT;
:ﬁ SET_INDENT (4);
. PRINT ("package ");
@ PRINT (STRING(CURRENT_SCHEMA.NAME.all) & "_INDEX_PACKAGE ");
PRINT ("is");
N PRINT_LINE;
:: while TRACER /= null and then
N TRACER.ARRAY_TYPE.FULL_NAME.SCHEMA_UNIT = CURRENT_SCHEMA loop
:I SET_INDENT (6);
é - PRINT ("subtype ");

PRINT (STRING(TRACER.ARRAY TYPE.FULL_NAME.NAME.all) & "_INDEX ");
PRINT ("is ");

PRINT (STRING(TRACER.ARRAY_TYPE.INDEX_TYPE.FULL_NAME.NAME.all));
. PRINT (" range ");

- PRINT (DATABASE.INT’IMAGE(TRACER.ARRAY_TYPE.ARRAY RANGE_LO));

- PRINT (" .. ");

{ PRINT (DATABASE.INT’IMAGE(TRACER.ARRAY_TYPE,LARRAY RANGE_HI));
:ﬂ PRINT (";")

et PRINT_LINE;

b, TRACER := TRACER.NEXT REQUIRED_FOR;

o~ end loop;

= o SET_INDENT (4);

PRINT ("end "),
PRINT (STRING(CURRENT_SCHEMA.NAME.all) & "_INDEX_ PACKAGE;");
PRINT_LINE;
BLANK_LINE;
end loop;
end POST_PROCESSING;

LR _XX ]
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end INDEX_SUBTYPE;
3.11.26 package dbtypes.ada

- -
[

-— dbtypes.ada - post process data strucs for strongly typed database types

-

with DDL_DEFINITIONS;
use DDL_DEFINITIONS;
package DATABASE_TYPE is

. —— 8SQL operations can be performed between columns (e.g., MAX_TEMP and
.‘ —— NUMBER_LIVING_AT_HOME) and program variables (e.g., CURRENT_TEMP, of type
W -~ TEMPERATURE, and NUMBER OF_CHILDREN, of type CHILDREN_COUNT) as in
'y
L3
97 package dbtypes.ada
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v, ~- ... WHERE =) MAX_TEMP < CURRENT_TEMP
:}: -= ... WHERE => NUMBER_LIVING_AT_HOME < NUMBER_OF_CHILDREN
-:\
“"* ~— The above examples imply that we have the following functions defined
v ) -— ("some_type" to be discussed):
e L
L8
AN -~ function "<" ( LEFT : some_type ; RIGHT : TEMPERATURE ) return
:{ft -= function "<" ( LEFT : some_type ; RIGHT : CHILDREN_COUNT ) return
Ca
R
‘oSl ~-— If "some_type" is the same in both functions, then we have a problem
—-— compiling an operation where a literal is used instead of a program
¥ ~— variable (assuming that both TEMPERATURE and CHILDREN_COUNT are integer
o -— types):
AN ypes)
N, -

['d

2
i
|

WHERE => MAX TEMP < 32

2 s
p)
i
|

i,

-— The parameter and result type profile of the above "<" matches both
functions shown if "some_type" is the same type in both functions. This is
such a common thing to program that we don’t want to make the user qualify

‘4251.

:ﬁ ~— all his literals, so we have to find a way to make the above operation

:¢¢ﬁ -~ compile.

\ -
! -— Obviously, the "some_type" must be different in each function. We use the
1*?3 -- term "strongly typed database type" to refer to the "some_type". Each

S -— strongly typed database type corresponds to a program type, e.g., the
_i}i -— MAX_TEMP column must have been defined of program type TEMPERATURE in order
- -- for it to be comparable with the CURRENT TEMP program variable, and the
‘}“i -— MAX TEMP function returns the strongly typed database type corresponding to
_) —-— program type TEMPERATURE.

jh: -—- Objects of a strongly typed database type are actually data structures that
*\: -— describe parts of an SQL statement, such as a column name (in these
: g:a -—- examples), an operation on several operands, etc. The actual details of
j:hd -— this data structure are not important to the application scanner; they are
e -— embodied in the generics that are instantiated by the generated code. (The
pat ) —— application scanner only has to know how to instantiate the generics, not
'Q} -— what’s inside of them.)
e

*ﬂ’- -— All strongly typed database types are derived from type TYPED_SQL_OBJECT.
h -- The use of derived types provides the convenience of deriving certain
. -— handy conversion functions. Again, these details are not important to the

;:.3 -- application scanner; they are merely provided for background.

TN
;;?j -- For each program type x that has a corresponding strongly typed database
%:{: -—- type used as a parameter or return type of a generated subprogram, the
1,?, -—- following statement is generated:

(k]
Y ;: --  type x_TYPE is new ADA_SQL_FUNCTIONS.TYPED_SQL_OBJECT;
b

J'-".

Ca
\ ;-‘ﬂ

S package dbtypes.ada 98

o

G

N

:\;\rn NN . - AL RIS

- PR AL AT N

TN AN L TN LN e DRI AT T ¥
Ny {;I\-ﬂlufﬂixf;f_ ‘ e.,?w A ¢ﬁ¢: AN
e e B ettt " X A

D o B B N R R X

QoG acRdegaly

"

~
Y Y ™y

4
s

At



D) » . Y - g - & ~ 2 N A ~ =y C > . = Al " Ahe-2 kel Ahe She Ake Shn ML Ale Jhhe 3 ""IL‘-]

o
$
s UNCLASSIFIED
[
"
-
( -
~— These statements are separated into different packages nested within the
\ -- generated package, corresponding to the packages in which the program types
y —— are declared. This is done to avoid name conflicts where types with
~—- identical names are declared in different source packages.
>
- -— The information required to know how to generate the declarations of the
" -- strongly typed database types therefore consists of:
f -- (1) Name of the package in which the program type is declared
‘f —- (2) Name of the program type
-
. -— This information is included within the ACCESS_FULL_NAME DESCRIPTOR for the
o -- type. To indicate that a program type requires a corresponding strongly
}: -- typed database type, DATABASE_TYPE.REQUIRED_FOR is called with the ACCESS_-
- —— FULL_NAME_DESCRIPTOR for the program type:
i
'; - procedure REQUIRED_FOR
b, ( PROGRAM_TYPE : DDL_DEFINITIONS.ACCESS_FULL_NAME_DESCRIPTOR );
:? —— Three different post processing steps are required for the data structures
;} ~— built to remember which strongly typed database types must be generated:
.' - -— (1) The type declarations are produced
:; -- (2) In order to be able to take advantage of the handy conversion functions
.} - derived by the type declarations, they must be directly visible.
- - Consequently, use clauses for the type declaration packages are
‘: -— generated. The package generated for program types declared in source
ha o - package p is named p_TYPE_PACK~GE, so the use clause produced is
N - use p_TYPE_PACKAGE, ...;
:: -=— (3) The p_TYPE_PACKAGEs are actually produced inside of another package,
& - named ADA_SQL. Step (2) produces a use clause within ADA_SQL, making
;:" - the handy conversion functions directly visible from the rest of that
s -- package. Direct visibility is also required outside of the ADA_SQL
;- -- package, so this step produces a use clause of the form
‘. -— use ADA_SQL.p_TYPE_PACKAGE, ...;
‘.t -- Note: I think that the use clause produced by step (3) would also be
- -— acceptable at the point where step (2) is used (I haven’t tried compiling
: -— it to make sure), but I have retained three steps for aesthetic and other
o -- (equally frivolous) reasons.
»
¢ —— The routines that cause the appropriate generated output to be produced for
'(' -- each of these steps are, respectively:
d p p
¥
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procedure POST_PROCESSING_TO_PRODUCE_TYPE_DECLARATIONS;
procedure POST_PROCESSING_TO_PRODUCE_UNQUALIFIED_USE_CLAUSE;
procedure POST_PROCESSING_TO_PRODUCE_QUALIFIED_ USE_CLAUSE;

end DATABASE_TYPE;
3.11.27 package dbtypeb.ada

—-- dbtypeb.ada - post process data strucs for strongly typed database types

with TEXT_PRINT, DDL_DEFINITIONS, DUMMY,
use TEXT_PRINT;
package body DATABASE_TYPE is

use DDL_DEFINITIONS;

type REQUIRED_FOR_ENTRY_RECORD;
type REQUIRED_FOR_ENTRY is access REQUIRED_FOR_ENTRY_RECORD;

type REQUIRED_FOR_ENTRY_RECORD is
record
FULL_NAME_DESCRIPTOR : DDL_DEFINITIONS.ACCESS_FULL_NAME_DESCRIPTOR :=
DUMMY . ACCESS_FULL_NAME_DESCRIPTOR;
NEXT_REQUIRED_FOR : REQUIRED_FOR_ENTRY;
end record;

REQUIRED_FOR_LIST : REQUIRED_FOR_ENTRY := new REQUIRED_FOR_ENTRY_RECORD;

function ">="
(LEFT , RIGHT : DDL_DEFINITIONS.ACCESS_FULL_NAME_DESCRIPTOR)
return BOOLEAN is
begin
if LEFT.SCHEMA_UNIT.NAME.all > RIGHT.SCHEMA_UNIT.NAME.all then
return TRUE;
elsif LEFT.SCHEMA_UNIT /= RIGHT.SCHEMA_UNIT then
return FALSE;
elsif LEFT.NAME.all >= RIGHT.NAME.all then
return TRUE;
else
return FALSE;
end if;
end ">="

procedure REQUIRED_FOR
(PROGRAM_TYPE : DDL_DEFINITIONS.ACCESS_FULL_NAME DESCRIPTOR) is

TRACER : REQUIRED_FOR_ENTRY := REQUIRED_FOR_LIST;
—~ Order list by fully-qualified program type name.
begin
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i while TRACER.NEXT REQUIRED_FOR /= null and then
X PROGRAM_TYPE >= TRACER.NEXT_REQUIRED_FOR.FULL_NAME_DESCRIPTOR loop
- TRACER := TRACER.NEXT_REQUIRED_FOR;
- end loop;
s if PROGRAM_TYPE /= TRACER.FULL_NAME_DESCRIPTOR then
= o TRACER.NEXT_REQUIRED FOR :=
! new REQUIRED_FOR_ENTRY_RECORD’
. (FULL_NAME_DESCRIPTOR => PROGRAM_TYPE,
- NEXT_ REQUIRED FOR => TRACER.NEXT_ REQUIRED_FOR);
- end if.;
e end REQUIRED_FOR;
e -
: procedure POST_PROCESSING_TO_PRODUCE_TYPE_DECLARATIONS is
L TRACER : REQUIRED_FOR_ENTRY := REQUIRED_FOR_LIST.NEXT REQUIRED_FOR;
b CURRENT_SCHEMA : ACCESS_SCHEMA_UNIT_DESCRIPTOR;
::' begin
while TRACER /= null loop
L . CURRENT_SCHEMA := TRACER.FULL_NAME DESCRIPTOR.SCHEMA_ UNIT;
qe SET_INDENT (4);
X PRINT ("package ");
N PRINT (STRING(CURRENT SCHEMA.NAME.all) & "_TYPE_PACKAGE ");
o PRINT ("is");
.§; PRINT_LINE;
Fa & while TRACER /= null and then
( TRACER.FULL_NAME_DESCRIPTOR.SCHEMA_UNIT = CURRENT_SCHEMA loop
- SET_INDENT (6);
- PRINT ("type ");
S PRINT (STRING(TRACER.FULL_NAME_DESCRIPTOR.NAME.all) & "_TYPE ");.
- PRINT ("is new ADA_SQL_FUNCTIONS.TYPED_SQL_OBJECT;");
N PRINT_LINE;
TRACER := TRACER.NEXT_ REQUIRED_FOR;
R end loop;
X SET_INDENT (4);
N PRINT ("end ");
:: PRINT (STRING(CURRENT_SCHEMA.NAME.all) & "_TYPE_PACKAGE;"):
N PRINT_LINE;
e BLANK_LINE;
i end loop;
K end POST_PROCESSING_TO_PRODUCE_TYPE_DECLARATIONS;
k. procedure POST_PROCESSING_TO_PRODUCE_UNQUALIFIED USE_CLAUSE is
e TRACER : REQUIRED_FOR_ENTRY := REQUIRED_FOR_LIST.NEXT_ REQUIRED_FOR;
! CURRENT_SCHEMA : ACCESS_SCHEMA_UNIT_DESCRIPTOR;
ﬁ‘ begin
';' if TRACER /= null then
b SET_INDENT (4);
:; PRINT ("use");
VN while TRACER /= null loop
4 CURRENT_SCHEMA := TRACER.FULL_NAME_DESCRIPTOR.SCHEMA_UNIT;
'r" 101 package dbtypeb.ada
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- PRINT (" ");

'5\:: PRINT (STRING(CURRENT_SCHEMA.NAME.all) & "_TYPE_PACKAGE");
o) while TRACER /= null and then

_,"'.:: TRACER. FULL_NAME_DESCRIPTOR.SCHEMA_UNIT = CURRENT_SCHEMA loop
"‘-\: TRACER := TRACER.NEXT REQUIRED_FOR;

'5 end loop;
e if TRACER /= null then
N PRINT (",");

’?:: end if;

W end loop;

o PRINT (";");

PRINT_LINE;

e BLANK_LINE;

" end if;
[ end POST_PROCESSING_TO_PRODUCE_UNQUALIFIED_ USE_CLAUSE;

~\.
f.r_, procedure POST_PROCESSING_TO_PRODUCE_QUALIFIED_ USE_CLAUSE is

P TRACER : REQUIRED_FOR_ENTRY := REQUIRED_FOR_LIST.NEXT_REQUIRED_FOR;
=~ v CURRENT_SCHEMA : ACCESS_SCHEMA_UNIT_ DESCRIPTOR;
-."-':" begin
SO if TRACER /= null then
o SET_INDENT (2);

" PRINT ("use");
{ while TRACER /= null loop

L CURRENT_SCHEMA := TRACER.FULL_NAME_DESCRIPTOR.SCHEMA_UNIT;
_:: PRINT (" ADA_SQL." & STRING(CURRENT_SCHEMA.NAME.all) &
o "_TYPE_PACKAGE");

e while TRACER /= null and then
O TRACER. FULL_NAME_DESCRIPTOR.SCHEMA_UNIT = CURRENT_SCHEMA loop
' TRACER := TRACER.NEXT_ REQUIRED_FOR;
AN end loop;

.\‘:"’.Z if TRACER /= null then
Sk PRINT (",");
D~ .
e N end if;

:‘_‘: end loop;

® PRINT (";");
. PRINT_LINE;
o BLANK_LINE;

_j end if;
._*.:_- end POST_PROCESSING_TO_PRODUCE_QUALIFIED USE_CLAUSE;
.. end DATABASE_TYPE;
3‘: 3.11.28 package comptos.ada
'{.: —-- comptos.ada - post process data strucs for CONVERT_COMPONENT_TO_CHARACTER
I

1t Y Y with DDL_DEFINITIONS;

..'-! use DDL_DEFINITIONS;

:'_'. package CONVERT_COMPONENT_TO_CHARACTER is

a
_‘:: :
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‘ -- Ada/SQL permits strings to be arrays with components of any type derived
-— from CHARACTER. In its internal data structures, Ada/SQL stores strings as
-— STRINGs. An array program value is converted to its internal

~— representation by a function instantiated from a generic string conversion
. -- function. There is one string conversion function instantiated for each

- ~- program string type that must be converted to internal representation.

-— If the component type of the program string type is not CHARACTER, then the

—-— string conversion function for that type must convert the program value

-— character by character, explicitly converting each program component to

- -- type CHARACTER. This explicit conversion is performed by a function called
® —— CONVERT_COMPONENT_TO_CHARACTER, which is a generic formal subprogram to

¢ —— the generic string conversion function. The application scanner generates

-— the required subprograms named CONVERT_COMPONENT_TO_CHARACTER, so that each

string conversion function instantiation uses the correct component

—-— conversion function by default (no actual parameter need be supplied to

—— the instantiation for the CONVERT_COMPONENT_TO_CHARACTER generic formal

subprogranm. )
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-— There is one CONVERT_COMPONENT_TO_CHARACTER function generated for each
-— type, other than CHARACTER, used as the component type of a string program
. -— type that must be converted to internal representation. Since the
. ~- functions rely on the fact that the component type is derived from

n - —-— CHARACTER, they cannot be merely instantiated from generics, but must be
( -— completely written. In what follows, type name represents the fully
-- qualified name of a component type. 1If the type is defined in a DDL
. -— package, type name will be of the form library unit.ADA_ SQL.type_simple -
; -- name. If the type is defined in a predefined package, type name will be
-— of the form library_unit.type_simple name.

-
S -— The specification of each CONVERT_COMPONENT_TO_CHARACTER function is:
;} -=— function CONVERT_COMPONENT_TO_CHARACTER ( C: type_name )
. -- return CHARACTER;
". cer -— The corresponding body is:
S - function CONVERT_COMPONENT_TO_CHARACTER ( C: type_name )
LZ —-- return CHARACTER is
:?. - begin
- - return CHARACTER ( C );
; . -—  end CONVERT_COMPONENT_TO_CHARACTER;
.
fj ~-- The only information required to produce each CONVERT_COMPONENT_TO_-
) -— CHARACTER function is the fully qualified name of the type involved. This
& -- information is found in the ACCESS_FULL_NAME DESCRIPTOR for the type, and
vy -- it is a pointer to that data structure that is passed to CONVERT_-
‘a : -~ COMPONENT_TO_CHARACTER.REQUIRED_FOR to indicate that a component conversion
: -— function is to be generated for the indicated type. CONVERT_COMPONENT_TO_-
i 1
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‘ - —— CHARACTER.REQUIRED_FOR is called whenever it is determined that a component
; :'_-: -— conversion function is required; it automatically avoids generating
.- -— duplicate functions.
r::
-
}:¢ procedure REQUIRED_FOR
‘ ) ( COMPONENT_TYPE : DDL_DEFINITIONS.ACCESS_FULL_NAME DESCRIPTOR );
a .‘::- -— There are two post processing steps for the CONVERT_COMPONENT_TO_CHARACTER
o —-— functions: producing the specifications and producing the bodies. These
;{:~ -— two steps are performed by CONVERT_COMPONENT_ TO_CHARACTER.SPEC_POST -
- -- PROCESSING and CONVERT_COMPONENT_TO_CHARACTER.BODY_POST_PROCESSING.
» procedure SPEC_POST_PROCESSING;
o
f:}i procedure BODY_POST_PROCESSING;
o end CONVERT_COMPONENT_TO_CHARACTER;
o 3.11.29 package comptob.ada
N
S
:-:‘: -— comptob.ada - post process data strucs for CONVERT_COMPONENT_ TO_CHARACTER
b
o with TEXT_PRINT, DDL_DEFINITIONS, DUMMY;
o use TEXT_PRINT;
( package body CONVERT_COMPONENT_TO_CHARACTER is
'-“.:
R use DDL_DEFINITIONS;
0
.F-n.
i type REQUIRED_FOR_ENTRY_RECORD;
Y type REQUIRED_FOR_ENTRY is access REQUIRED_FOR_ENTRY_ RECORD;
;‘Qj type REQUIRED_FOR_ENTRY RECORD is
v’.._-’ record
1 j':" FULL_NAME_DESCRIPTOR : DDL_DEFINITIONS.ACCESS_FULL_NAME DESCRIPTOR :=
J’ v DUMMY . ACCESS_FULL_NAME DESCRIPTOR;
A NEXT_ REQUIRED_FOR : REQUIRED_FOR_ENTRY;
d end record;
l).l
¢
,:‘.)1 REQUIRED_FOR_LIST : REQUIRED_FOR_ENTRY := new REQUIRED_FOR_ENTRY_RECORD;
s
e
% function ">="
L (LEFT , RIGHT : DDL_DEFINITIONS.ACCESS_FULL_NAME DESCRIPTOR)
.,;‘ return BOOLEAN is
i‘v begin
N if LEFT.FULL_PACKAGE_NAME.all > RIGHT.FULL_PACKAGE_NAME.all then
NS —_ — -’ -
:.r":’. return TRUE;
N elsif LEFT.FULL_PACKAGE_NAME.all /= RIGHT.FULL_PACKAGE_NAME.all then
i return FALSE;
ook elsif LEFT.NAME.all >= RIGHT.NAME.all then
X '-j return TRUE;
"
.
e
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{ else
:: return FALSE;
oY end if;
;: end ">="
Y
" o procedure REQUIRED_FOR
! (COMPONENT_TYPE : DDL_DEFINITIONS.ACCESS_FULL_NAME_DESCRIPTOR) is
K. TRACER : REQUIRED FOR_ENTRY := REQUIRED_FOR_LIST;
:‘ —-— Order list by fully-qualified component type name.
o begin
" while TRACER.NEXT_ REQUIRED_FOR /= null and then
LEEY COMPONENT_TYPE >= TRACER.NEXT_REQUIRED_FOR.FULL_NAME_DESCRIPTOR loop
TRACER := TRACER.NEXT REQUIRED_FOR;
N end loop;
:; if COMPONENT_TYPE /= TRACER.FULL_NAME_DESCRIPTOR then
»" TRACER.NEXT_REQUIRED_FOR :=
N new REQUIRED_FOR_ENTRY_RECORD’
P (FULL_NAME_DESCRIPTOR => COMPONENT_TYPE,
: NEXT_REQUIRED_FOR =) TRACER.NEXT_REQUIRED_FOR) ;
» end if;
3 end REQUIRED_FOR;
b procedure SPEC_POST_PROCESSING is
‘e @ TRACER : REQUIRED_FOR_ENTRY := REQUIRED_FOR_LIST.NEXT_REQUIRED_FOR;
t begin
.. while TRACER /= null loop
:: SET_INDENT (2);
S PRINT ("function CONVERT_COMPONENT_TO_CHARACTER");
e PRINT_LINE;
i & SET_INDENT (4);
PRINT ("( C : ");
:: PRINT (STRING(TRACER.FULL_NAME DESCRIPTOR.FULL PACKAGE NAME.all) & ".");
¥ PRINT (STRING(TRACER.FULL_NAME DESCRIPTOR.NAME.all));
'j PRINT (" Y");
) PRINT LINE;
i PRINT ("return CHARACTER;"):
L PRINT_LINE;
: BLANK_LINE;
- TRACER := TRACER.NEXT_REQUIRED_FOR;
L end loop;
.5 end SPEC_POST_PROCESSING;
! procedure BODY_POST_PROCESSING is

TRACER : REQUIRED_FOR_ENTRY := REQUIRED_FOR_LIST.NEXT_REQUIRED_FOR;
begin
while TRACER /= null loop
SET_INDENT (2);
PRINT ("function CONVERT_COMPONENT_TO_CHARACTER");
PRINT_LINE;
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SET_INDENT (4);
PRINT ("( C : ");
PRINT (STRING(TRACER.FULL_NAME DESCRIPTOR.FULL_PACKAGE_NAME.all) & ".");
PRINT (STRING(TRACER.FULL_NAME DESCRIPTOR.NAME.all));
PRINT (" )");
PRINT_LINE;
PRINT ("return CHARACTER is");
PRINT_LINE;
SET_INDENT (2);
PRINT ("begin");
PRINT_LINE;
SET_INDENT (4);
PRINT ("return CHARACTER ( C );");
PRINT_LINE;
SET_INDENT (2);
PRINT ("end CONVERT_COMPONENT_TO_CHARACTER;");
PRINT_LINE;
BLANK_LINE;
TRACER := TRACER.NEXT_REQUIRED_FOR;
end loop;
end BODY_POST_PROCESSING;

end CONVERT_COMPONENT_TO_CHARACTER;
3.11.30 package chartos.ada

—— chartos.ada - post process data strucs for CONVERT_CHARACTER_TO_COMPONENT

with DDL_DEFINITIONS;
package CONVERT_CHARACTER_TO_COMPONENT is

-— Ada/SQL permits strings to be arrays with components of any type derived

—— from CHARACTER. When processing data returned from the database, Ada/SQL
-— stores strings as STRINGs. For passing it back to an application program,
-— this returned data is converted to its program array type by an INTO

—— procedure instantiated from a generic string INTO procedure. There is one
—— string INTO procedure instantiated for each program string type that may be
-— returned to the application program.

—— The generic INTO procedure converts the returned database STRING into the
-— program array type character by character, explicitly converting each

-— program component to type CHARACTER. (This conversion is unnecessary for
-- program array types of CHARACTER, but I figured that the INTO procedure

-- would probably have to be looking at each character of the result anyway,
-— in order to decode where a particular column result stops and the next one
—— starts, so why not let it call the conversion routine in all instances? If
-— the conversion routine is INLINEd, then it doesn’t generate any code

-- anyway. I did not bother with pragma INLINE in the example, but it could
-— be easily added since the entire generated package is now [will soon be]
-- magically produced by computer.)
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This explicit conversion is performed by a function called CONVERT_-
CHARACTER_TO_COMPONENT, which is a generic formal subprogram to the generic
== INTO procedure. The application scanner generates the required functions
—— named CONVERT_CHARACTER_TO_COMPONENT, so that each INTO procedure
-~ instantiation uses the correct component conversion function by default (no
~ -~ actual parameter need by supplied to the instantiation for the CONVERT_-
! -~ CHARACTER_TO_COMPONENT generic formal subprogram.)

P
v
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PR S ]

> —~ There is one CONVERT_CHARACTER_TO_COMPONENT function generated for each
- -~ type, including CHARACTER, used as the component type of a string program
g -~ type that is retrieved from the database. Since the functions rely on the
: " -~ fact that the component type is derived from CHARACTER, they cannot be

-~ merely instantiated from generics, but must be completely written. 1In
what follows, type_name represents the fully qualified name of a component
-~ type. If the type is defined in a DDL package, type name will be of the
—- form library_unit.ADA_SQL.type_simple_name. If the type is defined in a
—-— predefined package, type_name will be of the form library_unit.type_ -
simple name. This includes STANDARD.CHARACTER -- the hand-generated
package for the runtime example used a type_name of CHARACTER, but
—~ STANDARD.CHARACTER is easier to program (no need to check for special
-~ case), and may be used.
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—~ The specification of each CONVERT_CHARACTER_TO_COMPONENT function is:

“.

- function CONVERT_CHARACTER_TO COMPONENT ( C : CHARACTER )
- return type_name;

» r

"'(

—- The corresponding body is:

! - -~ function CONVERT_CHARACTER_TO_COMPONENT ( C : CHARACTER )
- return type_name is

begin

-~ return type_name ( C );

end CONVERT_CHARACTER_TO_COMPONENT;

- e i

PSS
| ]
i !

. -- Where type_name was CHARACTER, the hand-generated package for the runtime
-— example did not apply the conversion function in the body, saying just
—-— "return C;". There is certainly no harm in applying a type conversion
—- function to STANDARD.CHARACTER, and this may be done, rather than program
for the special case.

| o —- The only information required to produce each CONVERT_CHARACTER_TO_-
—— COMPONENT function is the fully qualified name of the type involved. This
-— information is found in the ACCESS_FULL_NAME DESCRIPTOR for the type, and
-- it is a pointer to that data structure that is passed to CONVERT_-
—— CHARACTER_TO_COMPONENT .REQUIRED_FOR to indicate that a component conversion
-- function is to be generated for the indicated type. CONVERT_CHARACTER_TO_ -
. —— COMPONENT.REQUIRED_FOR is called whenever it is determined that a component
—— conversion function is required; it automatically avoids generating
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—~ duplicate functions.

procedure REQUIRED_FOR
{ COMPONENT_TYPE : DDL_DEFINITIONS.ACCESS_FULL_NAME DESCRIPTOR );

—— There are two post processing steps for the CONVERT_CHARACTER_TO_COMPONENT
—-- functions: producing the specifications and producinag the bodies. These
-~ two steps are performed by CONVERT_CHARACTER_TO_COMPONENT.SPEC_POST_ -

—— PROCESSING and CONVERT_CHARACTER_TO_COMPONENT.BODY_ POST_PROCESSING.

procedure SPEC_POST_PROCESSING;
procedure BODY_PCST_PRCCESSING;

end CONVERT_CHARACTER_TO_COMPONENT;
3.11.31 package chartob.ada

—- chartob.ada - post process data strucs for CONVERT_CHARACTER_TO_COMPONENT

with TEXT_PRINT, DDL_DEFINITIONS, DUMMY;
use TEXT_PRINT;
package body CONVERT_ CHARACTER_TO_COMPONENT is

use DDL_DEFINITIONS;

type REQUIRED_FOR_ENTRY RECORD;
type REQUIRED_FOR_ENTRY is access REQUIRED_FOR_ENTRY_RECORD;

type REQUIRED_FOR_ENTRY_RECORD is
record
FULL_NAME_DESCRIPTOR : DDL_DEFINITIONS.ACCESS FULL_NAME DESCRIPTOR :=
DUMMY.ACCESS_FULL_NAME_ DESCRIPTOR;
NEXT_REQUIRED_FOR : REQUIRED_FOR_ENTRY;
end record;

R A

2

REQUIRED_FOR_LIST : REQUIRED_FOR_ENTRY := new REQUIRED_FOR_ENTRY_RECORD;

ST

function "»>="
(LEFT , RIGHT : DDL_DEFINITIONS.ACCESS_FULL_NAME DESCRIPTOR)
return BOOLEAN is
begin
if LEFT.FULL_PACKAGE_NAME.all > RIGHT.FULL_PACKAGE_NAME.all then
return TRUE;
elsif LEFT.FULL_PACKAGE NAME.all /= RIGHT.FULL_PACKAGE_NAME.all then
return FALSE;
elsif LEFT.NAME.all >= RIGHT.NAME.all then
return TRUE;
else
return FALSE;

oy ..'-"'-'-‘-

L
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end if;

o end ">=";
]
Q@ procedure REQUIRED_FOR
N (COMPONENT_TYPE : DDL_DEFINITIONS.ACCESS_FULL_NAME_DESCRIPTOR) is
B W TRACER : REQUIRED FOR_ENTRY := REQUIRED_FOR_LIST;

.‘ —- Order list by fully-qualified component type name.
s begin
I8 while TRACER.NEXT_REQUIRED_FOR /= null and then

o COMPONENT_TYPE >= TRACER.NEXT_REQUIRED_ FOR.FULL_NAME_DESCRIPTOR loop
o TRACER := TRACER.NEXT_REQUIRED_FOR;
N a end loop;
. if COMPONENT_TYPE /= TRACER.FULL_NAME_DESCRIPTOR then

N TRACER.NEXT_REQUIRED_FOR :=

~ new REQUIRED_FOR_ENTRY_ RECORD’

N (FULL_NAME DESCRIPTOR => COMPONENT_TYPE,

N NEXT_REQUIRED_FOR => TRACER.NEXT_ REQUIRED_FOR);

¢ el end if;

end REQUIRED_FOR;

': procedure SPEC_POST_PROCESSING is

N TRACER : REQUIRED_FOR_ENTRY := REQUIRED_FOR_LIST.NEXT_REQUIRED_FOR;
begin
\", while TRACER /= null loop
- SET_INDENT (2);

- PRINT ("function CONVERT_CHARACTER_TO_COMPONENT ( C : CHARACTER )");
T PRINT_LINE;

- PRINT ("return ");

o PRINT (STRING(TRACER.FULL_NAME DESCRIPTOR.FULL_PACKAGE_NAME.all) & ".");

T PRINT (STRING(TRACER.FULL_NAME_DESCRIPTOR.NAME.all));

= PRINT (",;"):,
R PRINT_LINE;
:: BLANK_LINE;
K- TRACER := TRACER.NEXT_ REQUIRED_FOR;
P end loop;

L end SPEC_POST_PROCESSING;

>
- procedure BODY_POST_PROCESSING is

g TRACER : REQUIRED_FOR_ENTRY := REQUIRED_FOR_LIST.NEXT_ REQUIRED_FOR;
b begin
o while TRACER /= null loop

PR SET_INDENT (2);

] PRINT ("function CONVERT_CHARACTER_TO_COMPONENT ( C : CHARACTER )"):
- PRINT_LINE;

- PRINT ("return ");

" PRINT (STRING(TRACER.FULL_NAME_DESCRIPTOR.FULL_PACKAGE_NAME.all) & ".");
. PRINT (STRING(TRACER.FULL_NAME DESCRIPTOR.NAME.all));

ix PRINT (" is");

] PRINT_LINE;

v
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- PRINT ("begin");
e PRINT_LINE;
T PRINT ("return ");
":-:' PRINT (STRING(TRACER.FULL_NAME DESCRIPTOR.FULL_PACKAGE_NAME.all) & ".");
e PRINT (STRING(TRACER.FULL_NAME DESCRIPTOR.NAME.all));
') PRINT (" ( C ):"):
o PRINT_LINE;
.‘{: PRINT ("end CONVERT_CHARACTER_TO_COMPONENT;");
.‘;-\. PRINT_LINE;
e BLANK_LINE;
'., TRACER := TRACER.NEXT_REQUIRED_FOR;
end loop;
2 end BODY_POST_PROCESSING;
Y
:-‘J end CONVERT_CHARACTER_TO_COMPONENT; |
WY
] 3.11.32 package tables.ada
o
g_ -— tables.ada - miscellaneous routines for handling table names
S8
~ o
o with DDL_DEFINITIONS;
o package TABLE is
Vo
" —— The DDL reader requires that table names be unigue within authorization
{ . -— identifier. In this implementation, however, the application scanner does
j{' -— not recognize authorization identifiers as part of table names. It is
;b -— therefore possible for references to tables to be ambiguous. We do not
‘jﬁ -— allow this. When processing a table name, there are therefore three
e -— possible outcomes, of which only the last is not an error, as given by
e -— values of the following enumeration type:
o type NAME_STATUS is ( NAME_UNDEFINED , NAME AMBIGUOUS , NAME_UNIQUE );
,'l‘.
boe -— TABLE.DESCRIPTOR_FOR determines the TABLE.NAME_STATUS for the given table
iC -— name (specified in its string representation), and locates the ACCESS_-
- - —-— TYPE_DESCRIPTOR for the table (value valid if and only if TABLE.NAME -
el -- UNIQUE).
¢ -
aga
a?i procedure DESCRIPTOR_FOR
o ( NAME : in STRING;
(ke STATUS : out NAME_STATUS;
P DESCRIPTOR : out DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR );
- 1
! end TABLE;
3.11.33 package tableb.ada
{J’: with DDL_DEFINITIONS, DDL_VARIABLES;
‘ use DDL_DEFINITIONS, DDL_VARIABLES;
>
b
s
o
4-_:.
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. package body TABLE is

. procedure DESCRIPTOR_FOR
- (NAME : in STRING;
S STATUS : out NAME_ STATUS;
'; DESCRIPTOR : out DDL_DEFINITIONS.ACCESS_TYPE DESCRIPTOR) is
g

: TABLE_I'ES : DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR :=

- DDL_VARIABLES.FIRST_ TABLE;

3 COUNT : NATURAL := 0;

‘
e begin
B while TABLE_DES /= null loop

4 if NAME = STRING (TABLE_DES.FULL_NAME,NAME.all) then

’ DESCRIPTOR := TABLE_DES;
b, COUNT := COUNT + 1;
. end if;
: TABLE_DES := TABLE_DES.NEXT_ TYPE;
‘ - end loop;

if COUNT = 0 then

: DESCRIPTOR := null;

i STATUS := NAME_ UNDEFINED;

v elsif COUNT = 1 then

‘ STATUS := NAME_UNIQUE;

w else
> DESCRIPTOR := null;

N STATUS := NAME AMBIGUOUS;
N end if;

N end DESCRIPTOR_FOR;

N end TABLE;

b 3.11.34 package pdtypes.ada

4 -— pdtypes.ada - functions to identify predefined (STANDARD or DATABASE) types
s with DDL_DEFINITIONS;
{‘. package PREDEFINED_TYPE is

{

-- This package provides access to the ACCESS_TYPE DESCRIPTORs of certain

-— predefined (e.g., in the packages STANDARD and DATABASE) types. Since we
\ -—- use ACCESS_TYPE_DESCRIPTOR values in comparisons, these values must be the
\ —-— actual unique descriptors created to represent these types in the DDL

"A -- data structures.
X package STANDARD is

; function INTEGER return DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR;
( function FLOAT return DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR;
S function STRING return DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR;
! function CHARACTER return DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR;
D function BOOLEAN return DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR;
D
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end STANDARD;

package DATABASE 1is

function INT return DDL_DEFINITIONS.ACCESS_TYPE_ DESCRIPTOR;
function DOUBLE_PRECISION return DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR;
function CHAR return DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR;

function COLUMN_NUMBER return DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR;
end DATABASE;
package CURSOR_DEFINITION is

function CURSOR_NAME return DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR;
end CURSCR_DEFINITION;

end PREDEFINED_TYPE;
3.11.35 package pdtypeb.ada

-- pdtypes.ada - functions to identify predefined (STANDARD or DATABASE) types

with DDL_DEFINITIONS, DDL_VARIABLES;
use DDL_DEFINITIONS;

package body PREDEFINED TYPE is

STANDARD_INTEGER : DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR := null;
STANDARD_FLOAT : DDL_DEFINITIONS.ACCESS_TYPE DESCRIPTOR := null;
STANDARD_STRING : DDL_DEFINITIONS.ACCESS_TYPE DESCRIPTOR := null;
STANDARD_CHARACTER : DDL_DEFINITIONS.ACCESS_TYPE DESCRIPTOR := null;
STANDARD_BOOLEAN : DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR := null;
DATABASE_INT : DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR := null;
DATABASE_DOUBLE_PRECISION : DDL_DEFINITIONS.ACCESS_TYPE DESCRIPTOR := null;
DATABASE_CHAR : DDL_DEFINITIONS.ACCESS_TYPE DESCRIPTOR := null;
DATABASE_COLUMN_NUMBER : DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR := null;
CDEF_CURSOR_NAME : DDL_DEFINITIONS.ACCESS_TYPE _DESCRIPTOR := null;

function FIND_TYPE_DESCRIPTOR
(PAK_NAME : STRING;
TYPE_NAME : STRING)
return DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR is

TYPE_DES : DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR :=
DDL_VARIABLES.FIRST_TYPE;

begin

while TYPE_DES /= null loop
if PAK_NAME = STRING (TYPE_DES.FULL_NAME.FULL_PACKAGE_NAME.all) and then

package pdtypeb.ada 112
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TYPE_NAME = STRING (TYPE_DES.FULL_NAME.NAME.all) then
return TYPE_ DES;
end if;
TYPE_DES := TYPE_DES.NEXT_TYPE;
end loop;
return null;
end FIND_TYPE DESCRIPTOR;/

package body STANDARD is

function INTEGER
return DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR is

begin

if STANDARD_INTEGER = null then

STANDARD INTEGER := FIND_TYPE DESCRIPTOR ("STANDARD", "INTEGER"):;

end if;

return STANDARD_INTEGER;
end INTEGER;

function FLOAT
return DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR is

begin

if STANDARD_FLOAT null then

STANDARD_FLOAT := FIND_TYPE_DESCRIPTOR ("STANDARD", "FLOAT"):

end if;

return STANDARD_FLOAT;
end FLOAT;

function STRING
return DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR is

begin

if STANDARD_STRING null then

STANDARD_STRING := FIND_TYPE_DESCRIPTOR {"STANDARD", "STRING"):

end if;

return STANDARD_STRING;
end STRING;

function CHARACTER
return DDL_DEFINITIONS.ACCESS_TYPE DESCRIPTOR is

begin

if STANDARD_CHARACTER = null then

STANDARD_CHARACTER := FIND_TYPE_DESCRIPTOR ("STANDARD", "CHARACTER");

end if;

return STANDARD_CHARACTER;
end CHARACTER;

function BOOLEAN
return DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR is
begin

113 package pdtypeb.ada
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if STANDARD_BOOLEAN = null then
STANDARD_BOOLEAN FIND_TYPE_DESCRIPTOR ( "STANDARD",
end if;
return STANDARD_BOOLEAN;
end BOOLEAN;

end STANDARD;
package body DATABASE is

function INT
return DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR is
begin
if DATABASE_INT = null then
DATABASE_INT
end if;
return DATABASE_ INT;
end INT;

function DOUBLE_PRECISION
return DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR is
begin
if DATABASE_DOUBLE_PRECISION
DATABASE_DOUBLE_PRECISION :=

null then

FIND TYPE_DESCRIPTOR ("DATABASE", "DOUBLE_PRECISION");

end if;
return DATABASE_DOUBLE_PRECISION;
end DOUBLE_PRECISION;

function CHAR
return DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR is
begin
if DATABASE_CHAR = null then

DATABASE_CHAR := FIND_TYPE_DESCRIPTOR ("DATABASE", "CHAR");

end if;
return DATABASE_CHAR;
end CHAR;

function COLUMN_NUMBER
return DDL_DEFINITIONS.ACCESS_TYPE DESCRIPTOR is
begin
if DATABASE_COLUMN_NUMBER = null then
DATABASE_COLUMN_NUMBER :=

FIND_TYPE_DESCRIPTOR ("DATABASE", "COLUMN_NUMBER");

end if;,
return DATABASE_COLUMN_NUMBER;
end COLUMN_NUMBER;

end DATABASE;

package pdtypeb.ada 114
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( package body CURSOR_DEFINITION IS
function CURSOR_NAME
return DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR is
begin
) & if CDEF_CURSOR_NAME = null then

CDEF_CURSOR_NAME :=
FIND_TYPE_DESCRIPTOR ("CURSOR_DEFINITION", "CURSOR_NAME");
end if;
return CDEF_CURSOR_NAME;
end CURSOR_NAME;
L ) end CURSOR_DEFINITION;
end PREDEFINED_TYPE;

3.11.36 package ddl_add_des_spec.ada

with DDI_DEFINITIONS, DDL_VARIABLES;
use DDL_DEFINITIONS, DDL_VARIABLES;

package ADD_DESCRIPTOR_ROUTINES is
procedure ADD_YET_TO_DO_DESCRIPTOR
(NEW_YET_TO_DO_DESCRIPTOR : in out
< ACCESS_YET_TO_DO_DESCRIPTOR) ;
procedure ADD_SCHEMA_UNIT_DESCRIPTOR
(NEW_SCHEMA_UNIT_DESCRIPTOR : in out
ACCESS_SCHEMA_UNIT_ DESCRIPTOR)

procedure ADD_WITHED_UNIT_DESCRIPTOR

w
(NEW_WITHED_UNIT_DESCRIPTOR : in out
ACCESS_WITHED_UNIT DESCRIPTOR,
OUR_SCHEMA_UNIT in out

ACCESS_SCHEMA UNIT DESCRIPTOR),

. procedure aADD_USED_PACKAGE_DESCRIPTOR

(NEW_USED_PACRAGE_DESCRIPTOR : in out
ACCESS_USED_PACKAGE DESCRIPTOR,
OUR_SCHEMA_UNIT in out

ACCESS_SCHEMA_UNIT DESCRIPTOR),

- a s ™

procedure ADD_DECLARED_PACKAGE_DESCRIPTOR
(NEW_DECLARED_PACKAGE_DESCRIPTOR : in out
ACCESS_DECLARED_PACKAGE DESCRIPTOR;
N OUR_SCHEMA_UNIT in out
' ACCESS_SCHEMA_UNIT DESCRIPTOR),

procedure ADD_IDENTIFIER_DESCRIPTOR
(NEW_IDENTIFIER_DESCRIPTOR : in out
ACCESS_IDENTIFIER_DESCRIPTOR) ;

e = -
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\. procedure ADD_FULL_NAME_DESCRIPTOR
N (NEW_FULL_NAME_DESCRIPTOR : in out
¢: ACCESS_FULL_NAME_DESCRIPTOR;
:q OUR_IDENTIFIER_DESCRIPTOR : in out
w: ACCESS_IDENTIFIER_DESCRIPTOR) ;
4
S8 procedure ADD_TYPE DESCRIPTOR
.- (NEW_TYPE_DESCRIPTOR : in out
;:t ACCESS_TYPE_DESCRIPTOR);
\
o
L
L procedure ADD_VARIABLE_TYPE DESCRIPTOR
(NEW_TYPE_DESCRIPTOR : in out
: ACCESS_TYPE_DESCRIPTOR);
"y procedure ADD_RECORD_TYPE_DESCRIPTOR
. (NEW_TYPE_DESCRIPTOR : in out
B ACCESS_TYPE_DESCRIPTOR) ;
PR procedure ADD_LITERAL_DESCRIPTOR
-;} (NEW_LITERAL_DESCRIPTOR : in out
iy ACCESS_LITERAL_DESCRIPTOR;
oy OUR_ENUMERATION_DES : in out
*x: ACCESS_ENUMERATION_DESCRIPTOR) ;
ey procedure ADD_ENUM_LIT_ DESCRIPTOR
o (NEW_ENUM_LIT_DESCRIPTOR : in out ACCESS_ENUM_LIT_DESCRIPTOR);
1.5
a ) procedure ADD_FULL_ENUM_LIT_ DESCRIPTOR
"oy (NEW_FULL_ENUM_LIT_DESCRIPTOR : in out ACCESS_FULL_ENUM_LIT DESCRIPTOR;
) OUR_ENUM_LIT_DESCRIPTOR : in out ACCESS_ENUM_LIT_DESCRIPTOR);
- end ADD_DESCRIPTOR_ROUTINES;
i.--
i~ 3.11.37 package ddl_add_des.ada
Ml
:r package body ADD_DESCRIPTOR_ROUTINES is
= oo -
u;: -— ADD-YET_TO_DO_DESCRIPTOR
0 -— if this is the first yet-to-do defined set the first pointer
_." —-- otherwise set the "next" pointer in the previously last yet-to-do to
ot -- point to this new yet-to-do
I. —- set the previous pointer in this new yet-to-do to point to the
- -- old last yet-to-do
s . -

procedure ADD_YET_TO_DO_DESCRIPTOR
(NEW_YET_TO_DO_DESCRIPTOR : in out ACCESS_YET_TO_DO_DESCRIPTOR) is

L AR

2
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begin
if LAST YET_TO_DO = null then
FIRST_YET TO_DO := NEW_YET TO_DO_DESCRIPTOR;
else
LAST_YET_TO_DO.NEXT_YET_TO_DO := NEW_YET_TO DO_DESCRIPTOR;
end if;
NEW_YET_TO_DO_DESCRIPTOR.PREVIOUS_YET TO_DO := LAST_YET_TO_DO;
LAST_YET TQ_DO := NEW_YET TO_DO_DESCRIPTOR;
end ADD_YET_TO_DO_DESCRIPTOR;

ADD_SCHEMA_UNIT_DESCRIPTOR

if this is the first schema unit defined set the first pointer
otherwise set the "next" pointer in the previously last schema unit to
point to this new schema unit
set the previous pointer in this new schema unit to point to the
old last schema unit
and now the new schema unit is the last one

procedure ADD_SCHEMA_UNIT_DESCRIPTOR

(NEW_SCHEMA_UNIT_DESCRIPTOR : in out ACCESS_SCHEMA_ UNIT_DESCRIPTOR)
begin
if LAST_SCHEMA UNIT = null then
FIRST_SCHEMA_UNIT := NEW_SCHEMA_UNIT_DESCRIPTOR;
else
LAST_SCHEMA_UNIT.NEXT SCHEMA_UNIT := NEW_SCHEMA UNIT_DESCRIPTOR;
end if;
NEW_SCHEMA_UNIT_DESCRIPTOR.PREVIOUS_SCHEMA UNIT := LAST_SCHEMA UNIT,;
LAST_SCHEMA_UNIT := NEW_SCHEMA_UNIT_DESCRIPTOR;
end ADD_SCHEMA_UNIT_DESCRIPTOR;
ADD_WITHED_UNIT_DESCRIPTOR
if this is the first withed unit defined for this schema unit set the
first pointer
otherwise set the "next" pointer in the previously last withed unit to
point to this new withed unit
set the previous pointer in this new withed unit to point to the
old last withed urnit
and now the new withed unit is the last one pointed to by the schema
procedure ADD WITHED_UNIT_ DESCRIPTOR
(NEW_WITHED_UNIT_DESCRIPTOR : in out ACCESS_WITHED_UNIT_DESCRIPTOR;
OUR_SCHEMA_UNIT : in out ACCESS_SCHEMA_UNIT_DESCRIPTOR) is

117 package ddl_add_des.ada
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A if OUR_SCHEMA_ UNIT.LAST_WITHED = null then

‘N OUR_SCHEMA_UNIT.FIRST WITHED := NEW_WITHED_ UNIT_DESCRIPTOR;

\}'-. else

"N OUR_SCHEMA_UNIT.LAST_WITHED.NEXT WITHED := NEW_WITHED_UNIT_DESCRIPTOR;
‘x) end if;

- NEW_WITHED_UNIT_DESCRIPTOR.PREVIOUS _WITHED := OUR_SCHEMA_UNIT.LAST_WITHED;
i{j OUR_SCHEMA_UNIT.LAST WITHED := NEW_WITHED UNIT_DESCRIPTOR;

‘::{ end ADD_WITHED_UNIT DESCRIPTOR;

w . -
ot

" -— ADD_USED_PACKAGE_DESCRIPTOR

A -

:';‘: ~— if this is the first used unit defined for this schema unit set the
NN - first pointer
i -'.}'\ -— otherwise set the "next" pointer in the previously last used unit to

- point to this new used unit

: - -- set the previous pointer in this new used unit to point to the
.- -— old last used unit
,.'::: -— and now the new used unit is the last one pointed to by the schema

:;f procedure ADD_USED_PACKAGE_DESCRIPTOR
': (NEW_USED_PACKAGE_DESCRIPTOR : in out ACCESS_USED_PACKAGE_DESCRIPTOR;
- OUR_SCHEMA_UNIT : in out ACCESS_SCHEMA_ UNIT_DESCRIPTOR) is
;::;': begin

e if OUR_SCHEMA_UNIT.LAST_USED = null then

o OUR_SCHEMA_UNIT.FIRST_USED := NEW_USED_PACKAGE_DESCRIPTOR;

oo else .

:>' OUR_SCHEMA_UNIT.LAST_USED.NEXT_USED := NEW_USED_PACKAGE_DESCRIPTOR;
- end if;

*' NEW_USED_PACKAGE_DESCRIPTOR.PREVIOUS_USED := OUR_SCHEMA UNIT.LAST_USED;
[ OUR_SCHEMA_UNIT.LAST_USED := NEW_USED_PACKAGE_DESCRIPTOR;
;{j end ADD_USED_PACKAGE_DESCRIPTOR;
.\;" ______________

. -- ADD_DECLARED_PACKAGE_DESCRIPTOR

LS __

N
o -- if this is the first declared package for this schema unit set the

'“'" -- first pointer
RS -— otherwise set the "next" pointer in the previously last declared package
B -- to point to this new declared package
::' N -— set the previous pointer in this new declared package to point to the
\ A - old last declared package
;. Q:‘ -- and now the new declared package is the last one pointed to by the schema
:!t; procedure ADD_DECLARED PACKAGE_DESCRIPTOR
K .r::
i
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(NEW_DECLARED_PACKAGE_DESCRIPTOR : in out
. ACCESS_DECLARED_PACKAGE_DESCRIPTOR;
. OUR_SCHEMA_UNIT : in out ACCESS_SCHEMA UNIT_DESCRIPTOR) is
" begin
. if OUR_SCHEMA UNIT.LAST_DECLARED_PACKAGE = null then
. OUR_SCHEMA UNIT.FIRST_ DECLARED PACKAGE :=
NEW_DECLARED_PACKAGE_DESCRIPTOR;
) else
Y OUR_SCHEMA_UNIT.LAST_DECLARED_ PACKAGE.NEXT_ DECLARED :=
N NEW_DECLARED_PACKAGE_DESCRIPTOR;
N end if;
Y NEW_DECLARED_PACKAGE_DESCRIPTOR.PREVIOUS_DECLARED :=
OUR_SCHEMA_UNIT.LAST_ DECLARED_PACKAGE;
“ OUR_SCHEMA_UNIT.LAST_DECLARED_PACKAGE := NEW_DECLARED PACKAGE_DESCRIPTOR;
N end ADD DECLARED_PACKAGE_DESCRIPTOR;
N
N
> _— —
) «~ ——
-
¢ ~-- ADD_IDENTIFIER DESCRIPTOR

-— if this is the first declared identifier set the first pointer

—— otherwise set the "next" pointer in the previously last identifier
- to point to this new identifier

: . -— set the previous pointer in this new identifier to point to the

- old last identifier

-— and now the new identifier is the last one

: procedure ADD_IDENTIFIER DESCRIPTOR
. (NEW_IDENTIFIER_DESCRIPTOR : in out ACCESS_IDENTIFIER_DESCRIPTOR) is
® begin

if LAST_ IDENTIFIER = null then
- FIRST_IDENTIFIER := NEW_IDENTIFIER_DESCRIPTOR;

- else

- LAST_IDENTIFIER.NEXT_IDENT := NEW_IDENTIFIER_DESCRIPTOR;

. end if;

Ce NEW_IDENTIFIER_DESCRIPTOR.PREVIOUS_IDENT := LAST_ IDENTIFIER;

! LAST_IDENTIFIER := NEW_IDENTIFIER_DESCRIPTOR;

. end ADD_IDENTIFIER DESCRIPTOR;

- .

¢ -- ADD_FULL_NAME_DESCRIPTOR

. -— if this is the first declared full name for this identifier set the first
) - pointer

. -— otherwise set the "next" pointer in the previously last full name

S ¢ - to point to this new full name

{ -- set the previous pointer in this new full name to point to the old last full
: 119 package ddl_add_des.ada
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UNCLASSIFIED

- name in the identifier descriptor
~- and now the new full name is the last one for this identifier

procedure ADD_FULL_NAME DESCRIPTOR
(NEW_FULL_NAME_DESCRIPTOR : in out ACCESS_FULL_NAME_DESCRIPTOR;
OUR_IDENTIFIER_DESCRIPTOR : in out ACCESS_IDENTIFIER_DESCRIPTOR) is
begin
if OUR_IDENTIFIER_DESCRIPTOR.LAST_FULL_NAME = null then
OUR_IDENTIFIER_DESCRIPTOR.FIRST_ FULL_NAME := NEW_FULL_NAME_DESCRIPTOR;
else
OUR_IDENTIFIER_DESCRIPTOR.LAST_FULL_NAME.NEXT NAME :=
NEW_FULL_NAME DESCRIPTOR;
end if;
NEW_FULL_NAME_DESCRIPTOR.PREVIOUS_NAME :=
OUR_IDENTIFIER_DESCRIPTOR.LAST_FULL_NAME;
OUR_IDENTIFIER_DESCRIPTOR.LAST_FULL_NAME := NEW_FULL_NAME DESCRIPTOR;/
end ADD_FULL_NAME_DESCRIPTOR;

~- ADD_TYPE_DESCRIPTOR

—-- if this is the first type set the first pointer _

—- otherwise set the "next" pointer in the previously last type to point
- to this new type

-- set the previous pointer in this new type to point to the old last type
-- and now the new type is the last one

procedure ADD_TYPE_DESCRIPTOR
(NEW_TYPE_DESCRIPTOR : in out ACCESS_TYPE_DESCRIPTOR) is
begin
if LAST_TYPE = null then
FIRST_TYPE := NEW_TYPE_DESCRIPTOR;
else
LAST_TYPE.NEXT_TYPE := NEW_TYPE DESCRIPTOR;
end if;
NEW_TYPE_DESCRIPTOR.PREVIOUS_TYPE := LAST_ TYPE;
LAST_TYPE := NEW_TYPE_DESCRIPTOR;
end ADD_TYPE_DESCRIPTOR;

-- ADD_VARIABLE_TYPE_DESCRIPTOR

—- if this is the first variable set the first pointer

-— otherwise set the "next" pointer in the previously last variable to point
-- to this new variable

-- set the previous pointer in this new variable to point to the

- old last variable

package ddl_add_des.ada 120

ST TP U TP N T T T e O T T N N

\*x'\\ “w
BN A M

Cd WL DA R MY

ARG



0

= A NAAFLADILY G -t

UNCLASSIFIED

—- and now the new variable is the last one

procedure ADD_VARIABLE_TYPE_DESCRIPTOR
(NEW_TYPE_DESCRIPTOR : in out ACCESS_TYPE DESCRIPTOR) is
begin
if LAST_VARIABLE = null then
FIRST_VARIABLE := NEW_TYPE_DESCRIPTOR;
else
LAST_VARIABLE.NEXT_TYPE := NEW_TYPE DESCRIPTOR;
end if;
NEW_TYPE_DESCRIPTOR.PREVIOUS_TYPE := LAST_ VARIABLE;
LAST_VARIABLE := NEW_TYPE DESCRIPTOR;
end ADD_VARIABLE TYPE_DESCRIPTOR;

-— ADD_RECORD_TYPE_DESCRIPTOR

—- if this is the first table set the first pointer

-— otherwise set the "next" pointer in the previously last table to point

- to this new table

-- set the previous pointer in this new table to point to the old last table
-- and now the new table is the last one

procedure ADD_RECORD_TYPE_DESCRIPTOR
(NEW_TYPE_DESCRIPTOR : in out ACCESS_TYPE_DESCRIPTOR) is
begin
if LAST_TABLE = null then
FIRST_TABLE := NEW_TYPE_DESCRIPTOR;
else
LAST_TABLE.NEXT_TYPE := NEW_TYPE_DESCRIPTOR;
end if;
NEW_TYPE_DESCRIPTOR.PREVIOUS_TYPE := LAST_TABLE;
LAST _TABLE := NEW_TYPE_DESCRIPTOR;
end ADD_RECORD_TYPE_DESCRIPTOR;

—- ADD_LITERAL_DESCRIPTOR

—- if this is the first literal defined for this enumeration type set the

- first pointer

-- otherwise set the "next" pointer in the previously last literal to

- point to this new literal

-- set the previous pointer in this new literal to point to the

- old last literal

—-- and now the new literal is the last one pointed to by the enumeration type

121 package ddi_add_des.ada
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procedure ADD_LITERAL_DESCRIPTOR
(NEW_LITERAL _DESCRIPTOR : in out ACCESS_LITERAL_ DESCRIPTOR;
OUR_ENUMERATION DES : in out ACCESS_ENUMERATION DESCRIPTOR) is
begin
if OUR_ENUMERATION_DES.LAST LITERAL = null then
OUR_ENUMERATION _DES.FIRST_LITERAL := NEW_LITERAL_DESCRIPTOR;
else
OUR_ENUMERATION_DES.LAST_ LITERAL.NEXT LITERAL := NEW_LITERAL_DESCRIPTOR;
end if;
NEW_LITERAL_DESCRIPTOR.PREVIOUS_LITERAL :=
OUR_ENUMERATION_DES.LAST_LITERAL;
OUR_ENUMERATION_DES.LAST_LITERAL := NEW_LITERAL_DESCRIPTOR;
end ADD_LITERAL_DESCRIPTOR;
—- ADD_ENUM_IDENT_DESCRIPTOR
—— if this is the first enumeration literal set the first pointer
—- otherwise set the "next" pointer in the previously last enumeration literal
- to point to this new enumeration literal
—- set the previous pointer in this new enumeration literal to point to the
- old last enumeration literal
—— and now the new enumeration literal is the last one
procedure ADD_ENUM_LIT_DESCRIPTOR
(NEW_ENUM_LIT DESCRIPTOR : in out ACCESS_ENUM_LIT_DESCRIPTOR) is
begin
if LAST_ENUM_LIT = null then
FIRST_ENUM_LIT := NEW_ENUM_LIT DESCRIPTOR;
else
LAST_ENUM LIT.NEXT ENUM_LIT := NEW_ENUM_LIT_DESCRIPTOR;
end if;
NEW_ENUM_LIT_DESCRIPTOR.PREVIOUS_ENUM_LIT := LAST_ENUM_LIT;
LAST_ENUM_LIT := NEW_ENUM_LIT_DESCRIPTOR;
end ADD_ENUM_LIT_DESCRIPTOR;
b T T T T T T T T T T T T T
;j -- ADD_FULL_ENUM_LIT_DESCRIPTOR
s —_—

-— if this is the first full type descriptor for this enumeration literal

- set the first pointer

—- otherwise set the "next" pointer in the previously last full enumeration
-= literal to point to this new full enumeration literal

-- set the previous pointer in this new full enumeration literal to point to
-- the old last full enumeration literal in the chain

-— and now the new full enumeration literal is the last one for this

-= enumeration literal

package ddi_add_des.ada 122
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procedure ADD_FULL_ENUM_LIT_ DESCRIPTOR
(NEW_FULL_ENUM_LIT_DESCRIPTOR : in out ACCESS_FULL_ENUM_LIT_DESCRIPTOR;
OUR_ENUM_LIT DESCRIPTOR : in out ACCESS_ENUM_LIT_DESCRIPTOR) is
begin
. if OUR_ENUM_LIT_DESCRIPTOR.LAST_FULL_ENUM LIT = null then
< OUR_ENUM_LIT_DESCRIPTOR.FIRST_FULL_ENUM_LIT :=
NEW_FULL_ENUM_LIT_DESCRIPTOR;
else
OUR_ENUM_LIT_DESCRIPTOR.LAST_FULL_ENUM_LIT.NEXT LIT :=
NEW_FULL_ENUM_LIT_DESCRIPTOR;
end if;
e NEW_FULL_ENUM_LIT_DESCRIPTOR.PREVIOUS_LIT :=
OUR_ENUM_LIT_DESCRIPTOR.LAST_FULL_ENUM_LIT;
OUR_ENUM_LIT_DESCRIPTOR.LAST FULL_ENUM_LIT := NEW_FULL_ENUM_LIT DESCRIPTOR;
end ADD_FULL_ENUM_LIT_DESCRIPTOR;
- end ADD_DESCRIPTOR_ROUTINES;
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3.11.38 package unquals.ada

-- unquals.ada - post process/info for unqualified names (tables & columns)

with DDL_DEFINITIONS;
@ use DDL_DEFINITIONS;

package UNQUALIFIED NAME is

-- Five different types of functions are generated for unqualified names:

-— (1) Returning TABLE_NAME for the second and subsequent table name in a list
- -= of table names, and other contexts where only a single table name is

-- allowed

—- (2) Returning TABLE_LIST for the first table name in a list of table names

-- (3) Returning TABLE_NAME WITH_COLUMN_LIST and taking a list of columns as a
\ - parameter in appropriate contexts (e.g., insert column list)

—— (4) Returning SQL_OBJECT for column references where the result is not
-- strongly typed

-- (5) Returning the appropriate database type for column references where the
-- result is strongly typed

4

-—~ For uses (1) to (4), it is sufficient to maintain a list of names of
-~ functions to be generated, with flags indicating whether or not each
—- particular form should be generated. This is the purpose of the

-~ UNQUALIFIED_NAME_LIST.

-~ With respect to use (5), however, the same name can be used for several
-- different columns, each of which can be of a different type. Consequently,

123 package unquals.ada
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{ . -- a list of return types is required for each name. This is the purpose of
: -- the RETURN_TYPE_LIST in each entry on the UNQUALIFIED NAME LIST. The
{{ -— return type is indicated by pointing to the appropriate ACCESS_FULL_NAME -
N -- DESCRIPTOR for the type.
5"
\ -- See the package body for details on the data structures; visible routines
—- adjust the data structures to remember which functions must be generated.
¥,
\ procedure RETURNS_TABLE_NAME ( NAME : DDL_DEFINITIONS.TYPE_NAME );
&
5 procedure RETURNS_TABLE_LIST ( NAME : DDL_DEFINITIONS.TYPE_NAME );
4 procedure RETURNS_TABLE NAME_WITH_COLUMN_LIST
:: ( NAME : DDL_DEFINITIONS.TYPE_NAME );
}_: procedure RETURNS_SQL _OBJECT ( NAME : DDL_DEFINITIONS.TYPE_NAME );
AN
® procedure RETURNS_TYPED_RESULT
™ ( FUNCTION_NAME : DDL_DEFINITIONS.TYPE NAME;
W RETURN_TYPE : DDL_DEFINITIONS.ACCESS_FULL_NAME DESCRIPTOR );
N
-
S
w; -- Post processing to generate functions for the unqualified names must be
':J —- done in two parts:
- -- (1) For each name, package name NAME is instantiated from
Ke -- ADA_SQL_FUNCTIONS.NAME_ PACKAGE. This is done inside a package nested
~ -- within the generated package, so that the instantiated packages are not
:j - directly visible from the generated package.
\
i
’ -~ (2) Each required function (name and return type) is instantiated from
. - the appropriate name_NAME package generated in (1). The functions are
!3 - produced directly within the generated package for direct visibility.
g
~ -—- See the package body for details on code generated; visible routines cause
o~ -- post processing steps (1) and (2) to be performed.
]
A% procedure POST _PROCESSING_1;
2 procedure POST_PROCESSING_2;
o
N end UNQUALIFIED NAME;
-..i 3.11.39 package unqualb.ada
ﬂj -- unqualb.ada - post process/info for unqualified names (tables & columns)
",
.
‘{} with TEXT_PRINT, DUMMY, DATABASE_TYPE;
Y use TEXT_PRINT;
. package body UNQUALIFIED_NAME is
-
wl
: -:
.
N package unqualb.ada 124
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type UNQUALIFIED_NAME_ ENTRY RECORD;
type RETURN_TYPE_ENTRY_RECORD;

type UNQUALIFIED_NAME ENTRY is access UNQUALIFIED NAME_ ENTRY_ RECORD;
type RETURN_TYPE_ENTRY is access RETURN_TYPE_ENTRY_RECORD;

type RETURN_TYPE_ENTRY_ RECORD is
record
FULL_NAME DESCRIPTOR
DDL_DEFINITIONS.ACCESS_FULL_NAME DESCRIPTOR :=
DUMMY .ACCESS_FULL_NAME_DESCRIPTOR;
NEXT_RETURN_TYPE
RETURN_TYPE_ENTRY;
end record;

type UNQUALIFIED_NAME_ENTRY RECORD is
record
NAME
DDL_DEFINITIONS.TYPE_NAME := DUMMY.TYPE_NAME;
RETURNS_TABLE_NAME
BOOLEAN := FALSE;
RETURNS_TABLE_LIST
BOOLEAN := FALSE;
RETURNS_TABLE_NAME_WITH_ COLUMN_LIST
BOOLEAN := FALSE;
RETURNS_SQL_OBJECT
BOOLEAN := FALSE;
RETURN_TYPE_LIST
RETURN_TYPE_ENTRY := new RETURN_TYPE_ENTRY_RECORD;
NEXT_FUNCTION
UNQUALIFIED NAME_ENTRY;
end record;

UNQUALIFIED NAME LIST : UNQUALIFIED NAME_ENTRY :=
new UNQUALIFIED_NAME_ENTRY RECORD;

function NEW_FUNCTION_NAME ( NAME : DDL_DEFINITIONS.TYPE_NAME )
return UNQUALIFIED NAME_ENTRY is
CURRENT_FUNCTION
UNQUALIFIED_NAME_ ENTRY := UNQUALIFIED_NAME_LIST;
NEW_FUNCTION
UNQUALIFIED_NAME_ ENTRY;
begin
while CURRENT_FUNCTION.NEXT_FUNCTION /= null and then
NAME.all >= CURRENT_FUNCTION.NEXT_FUNCTION.NAME.all loop
CURRENT_FUNCTION := CURRENT_FUNCTION.NEXT_FUNCTION;
end loop;
if NAME.all = CURRENT_FUNCTION.NAME.all then
return CURRENT_FUNCTION;

125 package unqualb.ada
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UNCLASSIFIED

else
NEW_FUNCTION new UNQUALIFIED_NAME_ENTRY_RECORD;
NEW_FUNCTION.NAME NAME ;
NEW_FUNCTION.NEXT_FUNCTION := CURRENT_FUNCTION.NEXT_ FUNCTION;
CURRENT_FUNCTION.NEXT FUNCTION := NEW_FUNCTION;
return NEW_FUNCTION;

end if;

end NEW_FUNCTION_NAME;

DDL_DEFINITIONS.TYPE_NAME ) is

NEW_FUNCTION_NAME ( NAME ),

procedure RETURNS_TABLE_NAME ( NAME
OUR_FUNCTION UNQUALIFIED NAME ENTRY
begin
OUR_FUNCTION.RETURNS_TABLE NAME
end RETURNS_TABLE_NAME;

|

TRUE;

procedure RETURNS_TABLE_LIST ( NAME
OUR_FUNCTION : UNQUALIFIED NAME_ ENTRY
begin
OUR_FUNCTION.RETURNS_TABLE_LIST
end RETURNS_TABLE_LIST;

DDL_DEFINITIONS.TYPE NAME ) is
NEW_FUNCTION_NAME ( NAME );

TRUE;

procedure RETURNS_TABLE_NAME_WITH_COLUMN_LIST
( NAME DDL_DEFINITIONS.TYPE_NAME ) is
OUR_FUNCTION UNQUALIFIED_NAME_ ENTRY NEW_FUNCTION_NAME ( NAME );
begin
OUR_FUNCTION,RETURNS_TABLE_NAME WITH_COLUMN_LIST
end RETURNS_TABLE_NAME WITH_COLUMN_LIST;

1=

TRUE;

procedure RETURNS_SQL_OBJECT ( NAME
OUR_FUNCTION UNQUALIFIED_NAME ENTRY
begin

DDL_DEFINITIONS.TYPE NAME ) is
NEW_FUNCTION_NAME ( NAME );

OUR_FUNCTION.RETURNS_SQL_OBJECT := TRUE;
end RETURNS_SQL_OBJECT;
function ">=" ( LEFT , RIGHT DDL_DEFINITIONS.ACCESS_FULL_NAME DESCRIPTOR )
return BOOLEAN is
begin

if LEFT.SCHEMA_UNIT.NAME.all > RIGHT.SCHEMA_UNIT.NAME.all then
return TRUE;

elsif LEFT.SCHEMA_UNIT /= RIGHT.SCHEMA_UNIT then
return FALSE;

elsif LEFT.NAME.all >= RIGHT.NAME.all then
return TRUE;

else
return FALSE,;

end if;

end ")>=";

procedure RETURNS_TYPED_RESULT

package unqualb.ada 126
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UNCLASSIFIED

( FUNCTION_NAME : DDL_DEFINITIONS.TYPE_ NAME;
RETURN_TYPE : DDL_DEFINITIONS.ACCESS_FULL_NAME DESCRIPTOR ) is
CURRENT_RETURN_TYPE
RETURN_TYPE_ENTRY :=
NEW_FUNCTION_NAME ( FUNCTION_NAME ) . RETURN_TYPE_LIST;
begin
while CURRENT_RETURN_TYPE.NEXT_RETURN_TYPE /= null and then
RETURN_TYPE >= CURRENT_RETURN_TYPE.NEXT_RETURN_TYPE.FULL_NAME_DESCRIPTOR
loop
CURRENT_RETURN_TYPE := CURRENT_RETURN_TYPE.NEXT RETURN_TYPE;
end loop;
if RETURN_TYPE /= CURRENT_RETURN_TYPE.FULL_NAME_DESCRIPTOR then
CURRENT_RETURN_TYPE.NEXT_ RETURN_TYPE :=
new RETURN_TYPE_ENTRY_ RECORD’
( RETURN_TYPE, CURRENT_RETURN_TYPE.NEXT RETURN_TYPE );
DATABASE_TYPE.REQUIRED_FOR ( RETURN_TYPE );
end if;
end RETURNS_TYPED_ RESULT;

procedure POST_PROCESSING_1 1is
CURRENT_FUNCTION
UNQUALIFIED_NAME_ENTRY := UNQUALIFIED_NAME_LIST.NEXT_ FUNCTION;
begin
if CURRENT_FUNCTION /= null then
while CURRENT_FUNCTION /= null loop
SET_INDENT (4),
PRINT ( "package " );
PRINT ( STRING ( CURRENT_FUNCTION.NAME.all ) & "_NAME" );
PRINT ( " is new");
PRINT_LINE;
SET_INDENT (6);
PRINT ("ADA_SQL_FUNCTIONS.NAME_PACKAGE");
PRINT ( "( " );
PRINT ( """" & STRING ( CURRENT_FUNCTION.NAME.all ) & """" );
PRINT ( " ):;" )y
PRINT_LINE;
CURRENT_FUNCTION := CURRENT_FUNCTION.NEXT FUNCTION;
end loop:
BLANK_LINE;
end if;
end POST_PROCESSING_1;

procedure POST_PROCES »ING_2 is
CURRENT_FUNCTION
UNQUALIFIED NAME_ENTRY := UNQUALIFIED_NAME_LIST.NEXT_ FUNCTION;
CURRENT_RETURN_TYPE
RETURN_TYPE_ENTRY/
begin
if CURRENT_FUNCTION /= null then

127 package unqualb.ada
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(, while CURRENT_FUNCTION /= null loop
N if CURRENT FUNCTION.RETURNS_ TABLE_NAME then
}S SET_INDENT (2);
NN PRINT ( "function " });
JON PRINT ( STRING ( CURRENT_FUNCTION.NAME.all ) );
‘fs PRINT ( " is new" );
. PRINT_LINE;
b= SET_INDENT (4);
po PRINT ( "ADA_SQL." );
SN PRINT ( STRING ( CURRENT_ FUNCTION.NAME.all ) & "_NaME." );
g PRINT ( "COLUMN_OR_TABLE NAME");
PRINT_LINE;
s SET_INDENT (6);
= PRINT ("( ADA_SQL_FUNCTIONS.TABLE_NAME );" );
o PRINT_LINE;
\.:'_',- end if;
N if CURRENT FUNCTION.RETURNS TABLE_LIST then
. SET_INDENT (2);
- PRINT ( "function " );
NN PRINT ( STRING ( URRENT FUNCTION.NAME.all ) );
o PRINT ( " is new" );
po PRINT_LINE;
X SET_INDENT (4); |
I' ) PRINT ( "ADA_SQL." );
N PRINT ( STRING ( CURRENT FUNCTION.NAME.all ) & "_NAME." );
;:il PRINT ( "COLUMN_OR_TABLE_NAME");
2 PRINT_LINE;
o SET_INDENT (6);
5y PRINT ("( ADA_SQL_FUNCTIONS.TABLE LIST );" );
- PRINT_LINE;
A end if;
S if CURRENT FUNCTION.RETURNS_TABLE_NAME_WITH_COLUMN_LIST then
i SET_INDENT (2);
v$< PRINT ( "function " );
NN PRINT ( STRING ( CURRENT FUNCTION.NAME.all ) );
y PRINT ( " is new" );
5 PRINT_LINE;
v SET_INDENT (4);
R PRINT ( "ADA_SQL." );
= PRINT ( STRING ( CURRENT FUNCTION.NAME.all ) & "_NAME." );
£ PRINT ( "TABLE_NAME_WITH COLUMN LIST;" );
o PRINT_LINE;
NN end if;
- if CURRENT FUNCTION.RETURNS_SQL_OBJECT then
NN SET_INDENT (2);
I PRINT ( "function " );
{;3 PRINT ( STRING ( CURRENT FUNCTION.NAME.all ) );
®. PRINT ( " is new" );
e PRINT_LINE;
w
\.:,
\._
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b, SET_INDENT (4);
g PRINT ( "ADA_SQL." );
y PRINT ( STRING ( CURRENT_FUNCTION.NAME.all ) & "_NAME." );
. PRINT ( "COLUMN_OR_TABLE_NAME");
"o PRINT_LINE;
A v SET_INDENT (6);
. PRINT ("( ADA_SQL_FUNCTIONS.SQL_OBJECT );" );
. PRINT_LINE;
L= end if;
- CURRENT_RETURN_TYPE :=
‘ CURRENT_FUNCTION.RETURN_TYPE_LIST.NEXT RETURN_TYPE;
while CURRENT_RETURN_TYPE /= null loop
SET_INDENT (2);
PRINT ( "function " );
PRINT ( STRING ( CURRENT FUNCTION.NAME.all ) );
PRINT ( " is new");
PRINT LINE;
SET_INDENT (4);
PRINT ("ADA_SQL." );
PRINT ( STRING ( CURRENT_ FUNCTION.NAME.all ) & "_NAME." );
PRINT ( "COLUMN_OR_TABLE_NAME");
PRINT_LINE;
SET_INDENT (6);
PRINT ("( ADA_SQL." );
PRINT
( STRING
( CURRENT_RETURN_TYPE.FULL_NAME DESCRIPTOR.SCHEMA_ UNIT.NAME.all )
& "_TYPE_PACKAGE." );
PRINT
( STRING
( CURRENT_RETURN_TYPE.FULL_NAME_DESCRIPTOR.NAME.all ) & "_TYPE" );
PRINT ( " ):" ).
PRINT_LINE;
CURRENT_RETURN_TYPE := CURRENT_RETURN_TYPE.NEXT_ RETURN_TYPE;
end loop;,
CURRENT_FUNCTION := CURRENT_FUNCTION.NEXT_FUNCTION;
end loop;
BLANK_LINE;
end if;
’ end POST_PROCESSING_2;
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ih end UNQUALIFIED_NAME;

3.11.40 package quals.ada

—-- quals.ada - post process data structures for qualified column specs
' with DDL_DEFINITIONS;,

use DDL_DEFINITIONS;
package QUALIFIED_NAME is

. 129 package quals.ada
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3
e
‘ : —— A column specification containing a qualifier that is a table name, such as
:{f: -- EMPLOYEE.JOB, returns an object of type SQL_OBJECT or of a strongly typed
}}: -— database type (see dbtypes.ada for a discussion of strongly typed database
:{i. -— types). This is implemented by having a function for the table name (e.g.,
::,: -- EMPLOYEE) return an object of a record type, with components named
- -— according to the columns to be selected. Thus, EMPLOYEE.JOB selects the
‘:} —— JOB component from the result of the EMPLOYEE function, which contains the
-~ required values to designate the JOB column of the EMPLOYEE table at
—-— runtime.

—— We generate two versions of the function for the table name (e.g.,

-- EMPLOYEE), one returning a record with components of type SQL_OBJECT and
—— one returning a record with components of the appropriate strongly typed
AN —-- database type for each column. (Actually, functions are only generated as
-- required. So either version may be generated without the other, according
-= to the column specifications found in the source program.)

e
')
(A
» —— Basically, there are three steps in defining each function for a table
- —— name:
R
o -
{nj —— (1) Declare the record type that will be returned by the function
f;{ -- (2) Declare the constant object the value of which will be returned by the
- - function
}3} -- (3) Instantiate CONSTANT_LITERAL to create the required function returning
s, — the value (2) of type (1)
ST
AN
S -- The record type for a table with columns named cl, c2, ..., used in

qualified column specifications in contexts where a untyped return data
—— structure is required, looks like:

BO

4

A -

Yt --  type UNTYPED_TABLE_TYPE is

g - record

.j,:.; - cl : ADA_SQL_FUNCTIONS.SQL_OBJECT;

." -= c2 : ADA_SQL_FUNCTIONS.SQL_OBJECT;

- - end record;

;? -- Note that the table name does not appear in the declaration; all

.::. -— declarations for a particular table are placed in a package specific to

» -- that table, in order to avoid column name clashes. (Items gererated for

- —- columns that could cause name clashes are discussed later.)
'. N

-.\ 0

;}- -- The similar declaration for columns ¢3, c4, ..., used in qualified column
ﬁnf -- specifications in contexts where strongly typed return data structures are
J:; -- required, is: (b3 and b4 are the simple names of the base program types of
'_’ —-- ¢3 and c4, respectively, and p3 and p4 are the simple names of the library
A —- units in which b3 and b4 are declared. dbtypes.ada describes how the type
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declarations for p3_TYPE_ PACKAGE.b3_TYPE and p4_TYPE PACKAGE.b4_TYPE are
generated.)

type TYPED_TABLE_TYPE is
record
c3 : p3_TYPE PACKAGE.b3_ TYPE;
c4 : p4_TYPE_PACKAGE.b4_TYPE;

end record;

The constant objects of these types (values to be returned by the table
name functions), are declared as:

UNTYPED_TABLE:
constant UNTYPED_TABLE_TYPE :=
( c1 => cl_FUNCTION,
c2 => c2_FUNCTION,
)/

TYPED_TABLE:
constant TYPED TABLE_TYPE :=
( ¢3 => c3_FUNCTION,
c4 => c4_FUNCTION,
)i

We will come back to the declarations of the _FUNCTIONs. If the above
declarations had been made for table t, which had been declared in source
library unit u, then the instantiations of CONSTANT_LITERAL generated to
actually declare the functions for the table name t used as a qualifier in
a column specification would be:

function t is new
ADA_SQL_FUNCTIONS.CONSTANT LITERAL
( ADA_SQL.u_NAMES_PACKAGE.t_TABLE.UNTYPED_TABLE_TYPE,
ADA_SQL.u_NAMES_ PACKAGE.t_TABLE.UNTYPED_TABLE );

function t is new
ADA_SQL_FUNCTIONS.CONSTANT_ LITERAL
( ADA_SQL.u_NAMES_PACKAGE.t_TABLE.TYPED_TABLE_TYPE,
ADA_SQL.u_NAMES_PACKAGE.t_TABLE.TYPED_TABLE );

All the qualification used to get down to the types and constants shown
here is indicative of the package structure used in the generated code:

(1) All this stuff (except for the instantiations of CONSTANT_LITERAL) is
placed in a package, ADA_SQL, nested within the generated package, so
that it will not be directly visible to the application program. The
instantiations of CONSTANT_ LITERAL are directly visible in the
generated package.
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—= (2) Within the ADA_SQL package, there is one package for each DDL library
-= unit (u in the notation used in the above example) declaring tables

- used in the source program as column specification qualifiers. Code

- generated for each library unit is segregated in this fashion to

- prevent name clashes from tables with identical names being declared in
- different DDL library units. (This cannot occur with the current

- implementation, which does not include authorization identifiers.)

—= (3) Within the package for each libary unit, there is one package for each
-= table (t in the notation of the above example) used to qualify a column
-= specification. Code generated for each table is segregated in this

-= fashion to prevent name clashes from columns with identical names being
- declared in different tables.

—= The _FUNCTIONs used to set values for the components of the UNTYPED TABLE
—~— and TYPED TABLE constants for table t are created as follows:

—-— (1) For each column c3, a package containing the generic function necessary
-- to produce the appropriate c3_FUNCTIONs is itself instantiated (the

- parameter provides the string representation of the column

- specification, which may be passed to the underlying database

- management system at runtime):

-= package c3_NAME is new
-— ADA_SQL_FUNCTIONS.NAME_PACKRAGE ( "t.c3" );

—= (2) The c3_FUNCTIONs, as required for either an SQL_OBJECT result type or a
- strongly typed result type, or both, are then instantiated from a

-= generic function defined in c3_NAME (p3 and b3 are as used above):

-= function c3_FUNCTION is new
- c3_NAME.COLUMN_OR_TABLE_NAME ( ADA_SQL_FUNCTIONS.SQL_OBJECT );

- function c3_FUNCTION is new
- c3_NAME, COLUMN_OR_TABLE_NAME
- ( p3_TYPE_PACKAGE.b3_TYPE );

—- Considering the above, the following information is stored for each
-~ different column specification used that is qualified with a table name:

—- (1) The identity of the package in which the table is declared
~— (2) The identity of the table

~= (3) The identity of the column

-- (4) The identity of the program type of the column

-—- (5) The identity of the package in which the program type of the column is
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- declared
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f: ~= (6) Whether or not the column specification is to produce a result of type
- - SQL_OBJECT
8
N -
\ [ ) —- (7) Whether or not the column specification is to produce a result of a
- strongly typed database type

- ~— Information items (1) - (5) can all be traced from the ACCESS_FULL_NAME_ -
9 ——- DESCRIPTOR for a particular column, so that is the data structure that is
B, —- passed to the routines that record the appearance of each different column
e & —-— specification. (The calling routine verifies that the column specification
- -- is valid in its context, thereby obtaining the appropriate ACCESS FULL_-
- —- NAME_DESCRIPTOR pointer.) Which routines are called determines information
b7 -— items (6) and (7), with the obvious meaning for QUALIFIED_NAME,RETURNS_-
o -- SQL_OBJECT and QUALIFIED_ NAME.RETURNS_STRONGLY TYPED:
‘.c‘ procedure RETURNS_SQL_OBJECT

( COLUMN : DDL_DEFINITIONS.ACCESS_FULL_NAME DESCRIPTOR );
- procedure RETURNS_STRONGLY TYPED
- ( COLUMN : DDL_DEFINITIONS.ACCESS_FULL NAME DESCRIPTOR );
-
( L -— Post processing for coclumn specifications qualified with a table name is
v -- done in two parts:
&
~l
- —-= (1) Produce everything except the final instantiations of CONSTANT_LITERAL:
f —-- Within the ADA_SQL package, generate:
- -- For each relevant package declaring a table, generate a nested package:
i & -= For each relevant table, generate a nested package:
¥ - Instantiate the c_NAME packages for all relevant columns
,$ - Instantiate the c_FUNCTIONs for all relevant columns, with SQL_-
" —- OBJECT and/or strongly typed results, as required
: - Generate the TYPED TABLE TYPE and TYPED _TABLE constant
'y -= Generate the UNTYPED_ _TABLE_TYPE and UNTYPED_TABLE constant
- ‘.- _
4
s -— (2) Produce the instantiations of CONSTANT_LITERAL directly within the
5 - generated package
: -— QUALIFIED_NAME.POST_PROCESSING_1 and QUALIFIED_NAME.POST_PROCESSING_2 are
,: -- called to perform steps (1) and (2), respectively:
. procedure POST_PROCESSING_1;
< procedure POST_PROCESSING_2;
v -— The data structure (not visible to calling routine; see package body for
" -- details) used to store the required information parallels the nested
2 -- looping requirement of post processing step (1);

|

) \
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""i: -— (1) A listhead points to a chain of entries, one entry for each relevant
N - package.
P - . . .
?“ -— (2) The entry for each relevant package points to a chain of entries, one
\\.) - entry for each relevant table.

t -
N.-‘, -— (3) The entry for each relevant table points to a chain of entries, one
__‘::' - entry for each relevant column (the actual repository for most of the
:::- - information stored in the data structure).

)
Fur end QUALIFIED NAME;

g 3.11.41 package qualb.ada
SR
:'j_'t —— qualb.ada - post process data structures for qualified column specs
:::?. with TEXT_PRINT, DDL_DEFINITIONS, DUMMY, DATABASE TYPE;

use TEXT_PRINT;

~:§_‘: package body QUALIFIED_NAME is
2y
SRS use DDL_DEFINITIONS;

NN
e type QUALIFIED_NAME_ENTRY_ RECORD;
H type TABLE_ENTRY_ RECORD;
type COLUMN_ENTRY_RECORD;
-
)' type QUALIFIED NAME_ENTRY is access QUALIFIED_NAME_ENTRY_RECORD;

;‘;:: type TABLE_ENTRY is access TABLE ENTRY_RECORD;
o, type COLUMN_ENTRY is access COLUMN_ENTRY_ RECORD;

)

7 type COLUMN_ENTRY_RECORD is

";, record
j-.: COLUMN : DDL_DEFINITIONS.ACCESS_FULL_NAME_DESCRIPTOR :=
NAS DUMMY . ACCESS_FULL_NAME_DESCRIPTOR;
‘e RETURNS_SQL_OBJECT : BOOLEAN := FALSE;

o RETURNS_STRONGLY_TYPED : BOOLEAN := FALSE;
e NEXT_COLUMN : COLUMN_ENTRY;
] 'j}-: end record;

"\r_}.
bl type TABLE_ENTRY RECORD is

% record

Q.- TABLE : DDL_DEFINITIONS.RECORD_NAME := DUMMY.RECORD_NAME;
e HAS_TYPED : BOOLEAN := FALSE;
g~ HAS_UNTYPED : BOOLEAN := FALSE;
e COLUMN_LIST : COLUMN_ENTRY := new COLUMN_ENTRY_ RECORD;

> NEXT_TABLE : TABLE_ENTRY;

ey end record;

.
K ,.:. type QUALIFIED NAME_ENTRY_RECORD is

S
oL,

A
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. record

- PACKAGE_NAME : DDL_DEFINITIONS.LIBRARY_UNIT NAME :=
. DUMMY . LIBRARY_UNIT_NAME;

7 TABLE_LIST : TABLE_ENTRY := new TABLE_ENTRY_RECORD;
v NEXT_PACKAGE : QUALIFIED_NAME_ENTRY;

end record;

: QUALIFIED_NAME_LIST : QUALIFIED_NAME_ENTRY := new QUALIFIED_NAME_ENTRY_RECORDJ
"

]
> function NEW_PACKAGE

N (PACKAGE_NAME : DDL_DEFINITIONS.LIBRARY_ UNIT NAME)

® return QUALIFIED NAME_ENTRY is

e TRACER : QUALIFIED_NAME ENTRY := QUALIFIED NAME_LIST;

S RESULT : QUALIFIED_NAME_ENTRY;

N begin
- while TRACER.NEXT PACKAGE /= null and then
b, PACKAGE_NAME.all >= TRACER.NEXT_PACKAGE.PACKAGE_NAME.all loop
« TRACER := TRACER.NEXT_PACKAGE;

- end loop;

- if PACKAGE_NAME.all = TRACER.PACKAGE_NAME.all then

S RESULT := TRACER;

else

g RESULT := new QUALIFIED_NAME_ENTRY RECORD;
{ M RESULT . PACKAGE_NAME := PACKAGE_NAME;
. RESULT . NEXT_PACKAGE := TRACER.NEXT PACKAGE;

P TRACER . NEXT_PACKAGE := RESULT;
o end if;

j_ return RESULT;

'Y end NEW_PACKAGE;

= &

P function NEW_TABLE

o (PACKAGE_NAME : DDL_DEFINITIONS.LIBRARY_UNIT_NAME;
- TABLE_NAME : DDL_DEFINITIONS.RECORD_NAME;

. ADDING_TYPED_COLUMN : BOOLEAN)

YO return TABLE_ENTRY is

R TRACER : TABLE_ENTRY := NEW_PACKAGE(PACKAGE_NAME).TABLE_LIST;
! RESULT : TABLE_ENTRY;

t- begin

r- while TRACER.NEXT TABLE /= null and then

. TABLE_NAME.all >= TRACER.NEXT_TABLE.TABLE.all loop

K, TRACER := TRACER.NEXT_ TABLE;

L end loop;

2 if TABLE_NAME.all = TRACER.TABLE.all then

% RESULT := TRACER;

: else

¢ RESULT := new TABLE_ENTRY_RECORD;

‘- RESULT.TABLE := TABLE_NAME;

q RESULT .NEXT_TABLE := TRACER.NEXT_TABLE;

- TRACER .NEXT_TABLE := RESULT;

!

"
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end if;
if ADDING_TYPED_COLUMN then
RESULT .HAS_TYPED := TRUE;
else
RESULT .HAS_UNTYPED := TRUE;
end if;
return RESULT;
end NEW_TABLE;

function NEW_COLUMN
(PACKAGE_NAME : DDL_DEFINITIONS.LIBRARY_UNIT_NAME;

TABLE_NAME  : DDL_DEFINITIONS.RECORD_NAME;
COLUMN : DDL_DEFINITIONS.ACCESS_FULL_NAME_ DESCRIPTOR;
IS_TYPED : BOOLEAN)

return COLUMN_ENTRY is
TRACER : COLUMN_ENTRY :=
NEW_TABLE (PACKAGE_NAME, TABLE_NAME, IS_TYPED).COLUMN_LIST;
RESULT : COLUMN_ENTRY;
begin
while TRACER.NEXT COLUMN /= null and then
COLUMN.NAME.all >= TRACER.NEXT_ COLUMN.COLUMN.NAME.all loop
TRACER := TRACER.NEXT_COLUMN;
end loop;
if COLUMN.all = TRACER.COLUMN.all then
RESULT := TRACER;
else
RESULT := new COLUMN_ENTRY_RECORD;
RESULT.COLUMN := COLUMN;
RESULT .NEXT_COLUMN := TRACER.NEXT_ COLUMN;
TRACER.NEXT_COLUMN := RESULT;
end if;
return RESULT;
end NEW_COLUMN;

procedure RETURNS_SQL_OBJECT
(COLUMN : DDL_DEFINITIONS.ACCESS_FULL_NAME DESCRIPTOR) is
OUR_COLUMN : COLUMN_ENTRY :=
NEW_COLUMN (COLUMN,SCHEMA_ UNIT.NAME, COLUMN.TABLE_NAME, COLUMN,
IS_TYPED => FALSE);
begin
OUR_COLUMN.RETURNS_SQL_OBJECT := TRUE;
end RETURNS_SQL_OBJECT;

procedure RETURNS_STRONGLY_TYPED
(COLUMN : DDL_DEFINITIONS.ACCESS_FULL_NAME DESCRIPTOR) is
OUR_COLUMN : COLUMN_ENTRY :=
NEW_COLUMN (COLUMN.SCHEMA_UNIT.NAME, COLUMN.TABLE_NAME, COLUMN,
IS_TYPED => TRUE);
begin
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B

2 OUR_COLUMN.RETURNS_STRONGLY_TYPED := TRUE;

: DATABASE_TYPE.REQUIRED_FOR (COLUMN.TYPE_IS.BASE_TYPE.FULL_NAME);

2 end RETURNS_STRONGLY_ TYPED;

. procedure POST_PROCESSING_1 is

' R CURRENT_PACKAGE : QUALIFIED NAME_ENTRY := QUALIFIED NAME_LIST.NEXT PACKAGE;
begin

. while CURRENT PACKAGE /= null loop

- SET_INDENT (4);

b PRINT ("package ");
(. PRINT (STRING(CURRENT PACKAGE.PACKAGE_NAME.all) & "_NAME_PACKAGE");

® PRINT (" is");

e, PRINT_LINE;
b BLANK_LINE;
b~ declare
o CURRENT TABLE : TABLE_ENTRY := CURRENT_PACKAGE.TABLE_LIST.NEXT_ TABLE;
N begin

q i while CURRENT_TABLE /= null loop

5 SET_INDENT (6);

" PRINT ("package ");

: PRINT (STRING(CURRENT_TABLE.TABLE.all) & "_TABLE");

3 PRINT (" is");

y PRINT_ LINE;
R4 BLANK_LINE;

) declare

" CURRENT_COLUMN : COLUMN_ENTRY :=

. CURRENT_TABLE.COLUMN_LIST.NEXT COLUMN;
" begin

& while CURRENT_COLUMN /= null loop

g ® SET_INDENT (8);

: PRINT ("package ");

o PRINT (STRING(CURRENT COLUMN.COLUMN.NAME.all) & "_NAME ");
y PRINT ("is new");

;- PRINT_LINE;

‘. SET_INDENT (10);

PRINT ("ADA_SQL_FUNCTIONS.NAME PACKAGE");
PRINT_LINE;

5 SET_INDENT (12);:

3 PRINT ("( "):
K- PRINT ("""" & STRING(CURRENT TABLE.TABLE.all) & "." &
" STRING(CURRENT COLUMN.COLUMN.NAME.all) & """ ");
¢ PRINT (");"):

- PRINT_LINE;

v CURRENT_COLUMN := CURRENT_COLUMN.NEXT_COLUMN;

. end loop;

: end;

- BLANK_LINE;

q{ declare

- CURRENT_COLUMN : COLUMN_ENTRY :=

.
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o
CURRENT_TABLE.COLUMN_LIST.NEXT_COLUMN;
A DID_A_COLUMN : BOOLEAN;
e begin
YA while CURRENT COLUMN /= null loop
a;; if CURRENT_COLUMN.RETURNS_SQL_OBJECT then
g SET_INDENT (8);
L) PRINT ("function ");
g PRINT (STRING(CURRENT COLUMN.COLUMN.NAME.all) &
.f5 " _FUNCTION ");
: PRINT ("is new");
xj: PRINT LINE;
6 SET_INDENT (10);
. PRINT (STRING(CURRENT COLUMN.COLUMN.NAME.all) & "_NAME");
" PRINT (".COLUMN_OR_TABLE NAME");
Oy PRINT_LINE;
b, SET_INDENT (12);
"12 PRINT ("( ADA_SQL_FUNCTIONS.SQL OBJECT );");
» PRINT_LINE;
o end if;
P if CURRENT COLUMN.RETURNS_STRONGLY_ TYPED then
p . SET_INDENT (8);
" PRINT ("function ");
o PRINT (STRING(CURRENT_COLUMN,COLUMN.NAME.all) &
e " FUNCTION ");
} od PRINT ("is new");
S PRINT_LINE;
e SET_INDENT (10);
j:j PRINT (STRING(CURRENT_ COLUMN,COLUMN.NAME.all) & "_NAME");
e PRINT (".COLUMN_OR_TABLE_NAME");
. PRINT_LINE;
,3 SET_INDENT (12);
ot PRINT ("( ");
A PRINT (STRING(CURRENT_COLUMN.COLUMN.
RO TYPE_IS.BASE_TYPE.FULL NAME.SCHEMA UNIT.NAME.all) &
,t; " _TYPE_PACKAGE.");
= PRINT (STRING(CURRENT_ COLUMN.COLUMN.
}.; TYPE_IS.BASE_TYPE.FULL_NAME.NAME.all) &
o " _TYPE ");
AN PRINT (");"):
:3: PRINT LINE;
o end if;
® CURRENT COLUMN := CURRENT_ COLUMN.NEXT_COLUMN;
- end loop;
ff:: BLANK_LINE;
s if CURRENT_ TABLE.HAS_TYPED then
’jq SET_INDENT (8);
> PRINT ("type TYPED TABLE_TYPE is");
;j: PRINT LINE;
s SET_INDENT (10);
-
-
~
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(
: PRINT ("record");
K- PRINT_LINE;
- CURRENT_COLUMN := CURRENT_TABLE.COLUMN_LIST.NEXT_COLUMN;
N while CURRENT_COLUMN /= null loop
' if CURRENT_COLUMN.RETURNS_STRONGLY_TYPED then
ko SET_INDENT (12);

PRINT (STRING(CURRENT COLUMN.COLUMN.NAME.all));

- PRINT (" : ");

- PRINT (STRING(CURRENT COLUMN.COLUMN.

. TYPE_IS.BASE_TYPE.FULL_NAME.SCHEMA_UNIT.NAME.all)
: " TYPE_PACKAGE.");

B4 PRINT (STRING(CURRENT_COLUMN.COLUMN.

. TYPE_IS.BASE_TYPE.FULL_NAME.NAME.all) &
~: "_TYPE;");
- PRINT_LINE;
o end if;
5 CURRENT_COLUMN := CURRENT_COLUMN.NEXT_COLUMN;
"1~ end loop;

‘ SET_INDENT (10);
. PRINT ("end record;");

» PRINT_LINE;

v BLANK_LINE;

. SET_INDENT (8);

{ v PRINT ("TYPED_TABLE : constant TYPED_TABLE_TYPE :=");
' PRINT_LINE;

3 SET_INDENT (10);

PRINT ("( ");
CURRENT_COLUMN := CURRENT_TABLE.COLUMN_LIST.NEXT_ COLUMN;
DID_A_COLUMN := FALSE;

- while CURRENT COLUMN /= null loop
& if CURRENT COLUMN.RETURNS_STRONGLY_ TYPED then
" if DID_A_COLUMN then
% PRINT (",");
¥ PRINT_LINE;
. SET_INDENT (12);
else
X DID_A COLUMN := TRUE;
end if;

PRINT (STRING(CURRENT COLUMN.COLUMN.NAME. all));
PRINT (" => ");
PRINT (STRING(CURRENT_ COLUMN.COLUMN.NAME.all) &
" _FUNCTION");
end if;
CURRENT_COLUMN := CURRENT_COLUMN.NEXT_COLUMN;
end loop;
PRINT (" ):;"):
. PRINT_LINE;
BLANK_LINE;
end if;
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{ if CURRENT_TABLE.HAS_UNTYPED then
o SET_INDENT (8);
‘Ggi PRINT ("type UNTYPED_TABLE_TYPE is");
% PRINT_LINE;
. SET_INDENT (10);
Bt PRINT ("record");
L) PRINT_LINE;
o CURRENT_COLUMN := CURRENT_TABLE.COLUMN LIST.NEXT COLUMN;
S while CURRENT COLUMN /= null loop
o if CURRENT_ COLUMN.RETURNS_SQL_OBJECT then
';; SET_INDENT (12);
b PRINT (STRING(CURRENT_ COLUMN.COLUMN.NAME.all));
, PRINT (" : ADA_SQL_FUNCTIONS.SQL_OBJECT;");
S PRINT_LINE;
s end if;
‘ o CURRENT_COLUMN := CURRENT COLUMN.NEXT_COLUMN;
,,:,(: end loop;
LA SET_INDENT (10);
‘{,. PRINT ("end record;");
;:f: PRINT_LINE;
- BLANK_LINE;
':f: SET_INDENT (8);
SR PRINT ("UNTYPED_TABLE : constant UNTYPED_TABLE_TYPE :=");
I PRINT LINE;
- SET_INDENT (10);
Ny PRINT ("( ");
o CURRENT_COLUMN := CURRENT_TABLE.COLUMN_LIST.NEXT_COLUMN;
o DID_A_COLUMN := FALSE;
:_f_.;- while CURRENT_COLUMN /= null loop
Bl if CURRENT_COLUMN.RETURNS_SQL_OBJECT then
_' if DID_A_COLUMN then
o PRINT (",");
AN PRINT_LINE;
Y SET_INDENT (12);
o else
N DID_A_COLUMN := TRUE;
. e end if;
v PRINT (STRING(CURRENT_ COLUMN.COLUMN.NAME.all));
o PRINT (" => ");
N PRINT (STRING(CURRENT_ COLUMN.COLUMN.NAME.all) &
Y " PUNCTION");
® R end if;
- CURRENT_COLUMN := CURRENT_COLUMN.NEXT_COLUMN;
-7 end loop;
-: PRINT (" );"):
RS PRINT_LINE;
o BLANK_LINE;
“‘_ de':nd if;
: ?.:": end;
o
7
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SET_INDENT (6);
PRINT ("end ");
g PRINT (STRING(CURRENT TABLE,TABLE.all) & "_TABLE;");
N PRINT_LINE;
' BLANK_LINE;
' CURRENT_TABLE := CURRENT_TABLE.NEXT_TABLE;
end loop:;
end;
P SET_INDENT (4);
i PRINT ("end ");
- PRINT (STRING(CURRENT_ PACKAGE.PACKAGE_NAME.all) s"_NAME_PACKAGE;");
& PRINT LINE;
BLANK_LINE;
CURRENT_PACKAGE := CURRENT_PACKAGE.NEXT_PACKAGE;
end loop;
end POST_PROCESSING_1;

-

AR N AN A AN
-

procedure POST_PROCESSING_2 is
CURRENT_PACKAGE : QUALIFIED NAME_ENTRY := QUALIFIED_NAME_LIST.NEXT_PACKAGE;
begin
while CURRENT_PACKAGE /= null loop
declare
CURRENT_TABLE : TABLE_ENTRY := CURRENT_PACKAGE.TABLE_LIST.NEXT_TABLE;
begin
while CURRENT_TABLE /= null loop
if CURRENT_TABLE.HAS_TYPED then
SET_INDENT (2);
PRINT ("function ");
| PRINT (STRING(CURRENT TABLE.TABLE.all));
“Rd PRINT (" is new");
PRINT_LINE;
SET_INDENT (4);
PRINT ("ADA_SQL_FUNCTIONS.CONSTANT_LITERAL");
PRINT_LINE;
- SET_INDENT (6);
PRINT ("( ADA_SQL.");
PRINT (STRING(CURRENT_PACKAGE.PACKAGE_NAME.all) &
" _NAME PACKAGE.");
PRINT (STRING(CURRENT_TABLE.TABLE.all) & "_TABLE.");
PRINT ("TYPED_TABLE TYPE, ");
. PRINT_LINE;
v SET_INDENT (8);
PRINT ("ADA_SQL."):
PRINT (STRING(CURRENT_PACKAGE.PACKAGE_NAME.all) &
" _NAME PACKAGE.");
PRINT (STRING(CURRENT_TABLE.TABLE.all) & "_TABLE."):
PRINT ("TYPED_TABLE );");
PRINT_LINE;
end if;
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pr

f{

- if CURRENT_TABLE.HAS_UNTYPED then

- SET_INDENT (2);

3:: PRINT ("function ");

o PRINT (STRING(CURRENT_TABLE.TABLE.all));
{:- PRINT (" is new");

PRINT LINE;
SET_INDENT (4);
PRINT ("ADA_SQL_FUNCTIONS.CONSTANT LITERAL");
PRINT LINE;
SET_INDENT (6);
PRINT ("( ADA_SQL.");
PRINT (STRING(CURRENT PACKAGE.PACKAGE_NAME.all) &

" _NAME_ PACKAGE.");
PRINT (STRING(CURRENT TABLE.TABLE.all) & "_TABLE.");
PRINT ("UNTYPED_TABLE_TYPE,");
PRINT_LINE;
SET_INDENT (8);
PRINT ("ADA_SQL.");
PRINT (STRING(CURRENT PACKAGE.PACKAGE_NAME.all) &
" NAME_PACKAGE.");
PRINT (STRING(CURRENT_ TABLE.TABLE.all) & "_TABLE.");
PRINT ("UNTYPED_TABLE );");
PRINT LINE;
end if;
CURRENT_TABLE := CURRENT_TABLE.NEXT_TABLE;

end loop;

S end;

- CURRENT_PACKAGE := CURRENT_PACKAGE.NEXT_PACKAGE;

L end loop;

) end POST_PROCESSING_2;
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end QUALIFIED_NAME;
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-—- corrs.ada - internal & post process data structures for correlation names

JCR S

with DDL_DEFINITIONS, DUMMY;
packagye CORRELATION is

PR A
B
'y hYy

e e
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-- Two data structures are used to process correlation names:

—- (1) For each correlation name declaration encountered, we remember:

PR
+ s ¢ 4

i

|

.
ey

-- (a) The correlation name

- (b) The identity of the table for which it is declared

.
o AR
|
i

L'}

(2) For each table referenced by one or more correlation names, we
- remember:
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(a) The identity of the table (stored as a pointer to the appropriate
ACCESS_TYPE_DESCRIPTOR)

(b) Whether or not a table reference in a from list requires a return
type of TABLE_LIST (first or only reference in from list)

(c) Whether or not a table reference in a from list requires a return
type of TABLE_NAME (second or subsequent reference in from list)

(d) The following information for each column of the table that appears
in a column specification with a correlation name qualifier:

(1) The identity of the column (stored as a pointer to the
appropriate ACCESS_FULL NAME DESCRIPTOR)

(2) Whether or not any column specification with a correlation name
qualifier requires a return type of SQL_OBJECT

(3) Whether or not any column specification with a correlation name
name qualifier requires a strongly typed database return type
(the appropriate type is deduced from the information in the
ACCESS_FULL_NAME_DESCRIPTOR)

Data structure (1) is used to verify that each correlation name used is
declared exactly once and that all uses of each correlation name (in from
lists) refer to the correct table. The CORRELATION.NAME DECLARED_LIST (see
package body), with entries of type CORRELATION.NAME DECLARED_ENTRY,
implements data structure (1).

Data structure (2) is used at post process time to produce the required
code in the generated package. The CORRELATION.TABLE_LIST (see package
body), with entries of type CORRELATION.TABLE_ENTRY, implements data
structure (2).

Data structure (2) is adjusted as a select statement is processed. The
entry on the CORRELATION.TABLE_LIST that is affected for each correlation
name is determined by the table for which that correlation name is
declared. For this reason, information item (1lb) is actually stored as a
pointer to the appropriate entry in data structure (2). The appropriate
entry for each table reference involving a correlation name is determined
as the from list is processed, and this information is carried in the from
list data structure for the duration of processing the select statement.

The text of a correlation name is stored as (see Group 4 operations):

type NAME_STRING is new STRING;

type NAME is access NAME_STRING;
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i“ —- Each entry in data structure (1) is of the following form (pointer to
,E —- appropriate CORRELATION.NAME DECLARED ENTRY is carried imn the from list
«;y —- data structures, and used by many of the routines below):

A
o,

AN
::-, type NAME DECLARED_ENTRY_RECORD is private;

R M
f% type NAME_DECLARED_ENTRY is access NAME _DECLARED_ENTRY_RECORD;

0

‘.Q- —— Group 1 operations: Called when a correlation name declaration is
S;x: —— encountered
! —— CORRELATION.NAME DECLARATION_IS_VALID
- —- Add a correlation name declaration to data structure (1), creating data
- —-- structure (2) entry for table if not already existing
N —- Called with:

:ni- - String representation of correlation name declared
.:{: - ACCESS_TYPE_DESCRIPTOR for the referenced table (validated by calling
'.‘ - routine)

v —- Returns:

;:: - TRUE if correlation name declaration is valid
vjxf - FALSE on error (correlation name already defined)

,j:j function NAME_DECLARATION_IS_VALID

% ( CORRELATION_NAME : STRING;
~ TABLE : DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR )

. return BOOLEAN;

N —— Group 2 operations: Called when a correlation name is encountered in a
-- from list

18

—- If the table reference being processed is the first in a from list, then

{t —— CORRELATION.NAME_RETURNS_TABLE_LIST is called. 1If the table reference
S -— being processed is the second or subsequent one in a from list, then

:: —- CORRELATION.NAME RETURNS_TABLE_NAME is called. These set the appropriate
s —- flag (b or c) in data structure (2). They also return the pointer to the
A —- entry for the correlation name in data structure (1), for use during

Wy —— following processing. Specific parameters are:
fui - (in) String representation of correlation name used
6?2 - (in) ACCESS_TYPE_DESCRIPTOR for the referenced table (validated by
:{;. - calling routine)
‘5ﬁ - (out) Status code, as indicated below (calling routine responsible for
9. -= reporting error and skipping rest of statement, and also for

LN, - verifying that correlation name is not exposed elsewhere in from
g - list)
iirj - (out) If status is CORRELATION.NAME VALID, pointer to appropriate data }
o - structure (1) entry
b

‘f type NAME_REFERENCE_STATUS is

7 ( NAME VALID,

-~

o

-

N
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3
e &
X NAME_NOT_DECLARED,
A NAME_DECLARED_FOR_DIFFERENT_ TABLE );
- procedure NAME_RETURNS_ TABLE_LIST
- ( CORRELATION_NAME : in STRING;
\ 9 TABLE : in DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR;
g STATUS : out NAME_REFERENCL_ STATUS;
:: NAME_DECLARED : out NAME_DECLARED_ENTRY );
~
N procedure NAME RETURNS_TABLE_NAME
‘ ( CORRELATION NAME : in STRING;
i & TABLE : in DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR;
s, STATUS : out NAME REFERENCE_STATUS:
. NAME_DECLARED : out NAME DECLARED_ENTRY );
ij —— Group 3 operations: Called when the return type required for a column
- —— specification including a correlation name qualifier has been determined
©
f ~- If the column specification is to return an untyped result, then
A ~- CORRELATION.COLUMN_RETURNS_SQL_OBJECT is called. If the column
ff ~—- specification is to return a strongly typed result, then CORRELATION.-
B ~— COLUMN_RETURNS_STRONGLY_ TYPED is called. These set the appropriate flags
- ~— (2 or 3) in data structure (2d), making an entry for the column if one
"'- ~- does not already exist. Specific parameters:
: - Data structure (1) pointer for the correlation name used as the
» - qualifier in the column specification
3 - ACCESS_FULL_NAME DESCRIPTOR for the column specified (calling routine
. ~= validates that column is indeed in the table designated by the
f - correlation name)
b
) procedure COLUMN_RETURNS_SQL_OBJECT
N ( CORRELATION_NAME
o NAME_DECLARED_ENTRY;
o COLUMN
‘. & DDL_DEFINITIONS.ACCESS_FULL_NAME DESCRIPTOR );
.’ procedure COLUMN_RETURNS_STRONGLY_TYPED
0 ( CORRELATION_NAME
'~ NAME_DECLARED_ENTRY;
b COLUMN
e DDL_DEFINITIONS.ACCESS FULL_NAME DESCRIPTOR );
" —— Group 4 operations: Called to get text of correlation name when looking
. —- through the from list to (1) verify that an exposed name is not
:: —— duplicated, or (2) verify that a qualifier used in a column specification
18 —— is exposed in the from list.
R,
K.
‘( ~- Called with: Pointer to data structure (1) entry (stored in the from
? ~-- 1list data structure)
ke
4
g
J
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t \ —— Returns: Text of associated correlation name
L.
¢ A’l .
Xy function NAME_DECLARED_FOR ( CORRELATION : NAME_DECLARED_ENTRY )
7ol return NAME;
1
g —= Group 5 operations: Called to get data structure (ACCESS_TYPE_DESCRIPTOR)
:‘)‘ -~ for the table designated by a given correlation name. This is done when
nﬁb —~ processing a column specification containing a correlation name, to verify
) -- that the named column appears in the designated table.
S
SN
S —- Called with: Pointer to data structure (1) entry for the given
* —- correlation name (taken from the from list data structure)
. —- Returns: Pointer to ACCESS_TYPE_DESCRIPTOR for the appropriate table
AR .',,'-
‘ .
?}: function TABLE_DECLARED_FOR ( CORRELATION : NAME_DECLARED_ENTRY )
' q;. return DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR;
[ a .
oA
. Y. —— Group 6 operations: Called when validating names, to verify that a given
> -~ jidentifier is not hidden by a correlation name declaration with the same
o -~ identifier.
Y
S
:;\’ - Called with: String representation of the identifier in question
™ :¢ - Returns: TRUE if a correlation name with that identifier has been
{‘ - declared, FALSE otherwise
’ﬁi- function NAME_IS_DECLAKED ( IDENTIFIER : STRING ) return BOOLEAN;
7
’w? ——~ Group 7 operations: Called at post process time to produce the required
1 — —~ functions in the generated package.
Lof .
i? o procedure NAME POST_PROCESS;
)
P, b:\u
}5 procedure NAME_POST_PROCESS_KLUDGE; —- for VAX Ada bug
A private
x:_,-"
."
. type COLUMN_REFERENCE_ENTRY_RECORD;
. A
'*Q type COLUMN_REFERENCE_ENTRY is access COLUMN_REFERENCE_ENTRY_ RECORD;
oYt
. L]
N type COLUMN_REFERENCE_ENTRY_ RECORD is
j‘i; record
9.- COLUMN
Soiy DDL_DEFINITIONS.ACCESS_FULL_NAME_DESCRIPTOR :=
. DUMMY . ACCESS_FULL_NAME_DESCRIPTOR;
o~ RETURNS_SQL_OBJECT
o BOOLEAN := FALSE;
-~ RETURNS_STRONGLY_TYPED
".. BOOLEAN := FALSE;
Pk NEXT_REFERENCE
e B
e
At
o
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B
,‘J
‘e
: COLUMN_REFERENCE_ENTRY;
J end record;
A type TABLE_ENTRY_RECORD;
w
“¥
. v type TABLE _ENTRY is access TABLE_ENTRY RECORD;
: type TABLE_ENTRY RECORD is
N record
" DESCRIPTOR
'C-ib DDL_DEFINITIONS.ACCESS TYPE_DESCRIPTOR := DUMMY.ACCESS_TYPE DESCRIPTOR;
RETURNS_TABLE_LIST
W BOOLEAN := FALSE;
v RETURNS_TABLE_NAME
i BOOLEAN := FALSE;
v COLUMN_REFERENCE_LIST

\ COLUMN_REFERENCE_ENTRY := new COLUMN_REFERENCE_ENTRY_RECORD;
q NEXT_TABLE

- TABLE_ENTRY;

. end record;

o type NAME_DECLARED_ENTRY_RECORD is

. record
{ CORRELATION_NAME : NAME := new NAME_STRING'("")
$ TABLE : TABLE_ENTRY := new TABLE_ENTRY_RECORD;
» NEXT_NAME_DECLARED : NAME_DECLARED_ENTRY;
> end record;
2
& @ end CORRELATION;
= 3.11.43 package corrb.ada
f: -- corrb.ada - post process/info for correlation names
~j with TEXT_PRINT, DUMMY, DDL_DEFINITIONS, DATABASE_TYPE, EXTRA DEFINITIONS;
;f' use TEXT_PRINT;

package body CORRELATION 1is

- 4

“,
N use DDL_DEFINITIONS;
‘" COMPILATION_UNIT_BEING_SCANNED
iﬁ- DDL_DEFINITIONS.ACCESS_SCHEMA_UNIT_DESCRIPTOR renames
k- EXTRA_DEFINITIONS.CURRENT_SCHEMA_UNIT;
"
' NAME_DECLARED_LIST : NAME DECLARED_ENTRY := new NAME_DECLARED_ENTRY_RECORD;
. TABLE_LIST : TABLE_ENTRY = NAME_DECLARED_LIST.TABLE;
»
¥ "
g function NEW_TABLE
. ( TABLE : DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR )
A return TABLE_ENTRY is }
, i
> |
) |

2%
q
-
w,
-
)
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CURRENT_TABLE : TABLE_ENTRY := CORRELATION.TABLE_LIST;
NEW_TABLE_ENTRY : TABLE_ENTRY;
begin

while CURRENT_TABLE.NEXT TABLE /= null and then
TABLE.FULL_NAME.NAME. all >=
CURRENT_TABLE.NEXT_TABLE.DESCRIPTOR,FULL_NAME.NAME.all loop
CURRENT_TABLE := CURRENT_ TABLE.NEXT TABLE;

end loop;

if TABLE = CURRENT_TABLE.DESCRIPTOR then
return CURRENT_TABLE;

else
NEW_TABLE_ENTRY := new TABLE_ENTRY_RECORD;
NEW_TABLE_ENTRY.DESCRIPTOR := TABLE;
NEW_TABLE_ENTRY.NEXT_TABLE := CURRENT_TABLE.NEXT TABLE;
CURRENT_TABLE.NEXT_TABLE := NEW_TABLE_ENTRY;
return NEW_TABLE_ENTRY;

end if;

end NEW_TABLE;

function NAME DECLARATION_IS_VALID

( CORRELATION_NAME : STRING;

TABLE : DDL_DEFINITIONS.ACCESS_TYPE DESCRIPTOR )

return BOOLEAN is

CURRENT_NAME : NAME DECLARED_ENTRY := CORRELATION.NAME DECLARED_LIST;

NEW_NAME : NAME_DECLARED_ENTRY;
begin

while CURRENT_NAME.NEXT NAME DECLARED /= null and then

NAME_STRING(CORRELATION_NAME) >=
CURRENT_NAME.NEXT NAME_DECLARED.CORRELATION_NAME.all loop
CURRENT_NAME := CURRENT_NAME.NEXT_NAME_DECLARED;
end loop;
if NAME_STRING(CORRELATION_NAME) = CURRENT_NAME.CORRELATION_NAME.all then
return FALSE;
else
NEW_NAME := new NAME DECLARED_ENTRY_ RECORD;
NEW_NAME.CORRELATION_NAME := new NAME_STRING({CORRELATION_NAME'RANGE);
NEW_NAME.CORRELATION_NAME.all := NAME_STRING(CORRELATION_NAME) ;
NEW_NAME.TABLE := NEW_TABLE (TABLE);
NEW_NAME.NEXT_NAME_DECLARED := CURRENT_NAME.NEXT_ NAME_DECLARED;
CURRENT_NAME.NEXT NAME DECLARED := NEW_NAME;
return TRUE;

end if;

end NAME DECLARATION_IS_VALID;

function FIND_CORRELATION_NAME

( CORRELATION_NAME : STRING)

return NAME_DECLARED_ENTRY is

CURRENT_NAME : NAME DECLARED_ENTRY := CORRELATION.NAME DECLARED_LIST;
begin
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while CURRENT_NAME.NEXT NAME_DECLARED /= null and then
NAME STRING(CORRELATION_NAME) >=
CURRENT_NAME.NEXT_NAME_DECLARED.CORRELATION_NAME.all loop
CURRENT NAME := CURRENT_NAME.NEXT NAME DECLARED;

end loop;

if NAME_STRING(CORRELATION_ NAME) = CURRENT_ NAME.CORRELATION_NAME.all then
return CURRENT_NAME;

else
return null;

end if;

end FIND_CORRELATION_NAME;

procedure NAME RETURNS_TABLE_LIST
( CORRELATION_NAME : in STRING;
TABLE : in DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR;
STATUS : out NAME_REFERENCE_STATUS;
NAME_DECLARED out NAME_DECLARED_ENTRY ) is
CORRELATION_ENTRY : NAME_DECLARED_ENTRY :=
FIND_CORRELATION_NAME (CORRELATION_ NAME);
begin
if CORRELATION_ENTRY = null then
STATUS := CORRELATION.NAME NOT_DECLARED;
NAME_DECLARED := null;
elsif CORRELATION_ENTRY.TABLE.DESCRIPTOR /= TABLE then
STATUS := CORRELATION.NAME DECLARED_FOR_DIFFERENT_TABLE;
NAME_DECLARED := null;
else
STATUS := CORRELATION.NAME_VALID;
NAME_DECLARED := CORRELATION_ENTRY;
CORRELATION_ENTRY.TABLE.RETURNS_TABLE LIST := TRUE;
end if;
end NAME_RETURNS_TABLE_LIST;

procedure NAME RETURNS_TABLE NAME
( CORRELATION_NAME : in STRING;
TABLE : in DDL_DEFINITIONS.ACCESS_TYPE_DESCRIPTOR;
STATUS : out NAME_REFERENCE_STATUS;
NAME_DECLARED out NAME DECLARED_ENTRY ) is
CORRELATION_ENTRY : NAME_DECLARED_ENTRY :=
FIND_CORRELATION_NAME (CORRELATION_NAME);
begin
if CORRELATION_ENTRY = null then
STATUS := CORRELATION.NAME_NOT_DECLARED;
NAME DECLARED := null;
elsif CORRELATION_ ENTRY.TABLE.DESCRIPTOR /= TABLE then
STATUS := CORRELATION.NAME DECLARED_FOR_DIFFERENT_TABLE;

NAME DECLARED := null;
else
STATUS := CORRELATION.NAME_VALID;
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£
B
P NAME DECLARED := CORRELATION_ENTRY; 1
4 f CORRELATION_ENTRY.TABLE.RETURNS_TABLE_NAME := TRUE; ?
. end if;
<. end NAME_RETURNS_TABLE_NAME;
}l
':3 function NEW_COLUMN
13 ( CORRELATION NAME : NAME_DECLARED_ENTRY;
Ly COLUMN :; DDL_DEFINITIONS.ACCESS_FULL_NAME DESCRIPTOR )
> return COLUMN_REFERENCE_ENTRY is
o CURRENT_COLUMN : COLUMN REFERENCE_ENTRY :=
fu$ CORRELATION NAME.TABLE.COLUMN_REFERENCE_LIST;
NEW_COL : COLUMN_REFERENCE_ENTRY;
. begin
\:.: while CURRENT_COLUMN.NEXT_REFERENCE /= null and then
N COLUMN.NAME.all >= CURRENT COLUMN.NEXT_ REFERENCE.COLUMN.NAME,all loop
:I CURRENT_COLUMN := CURRENT_COLUMN.NEXT_REFERENCE;
N end loop;
° if COLUMN = CURRENT_COLUMN.COLUMN then
L=, return CURRENT_COLUMN;
o2 else
oy NEW_COL := new COLUMN_REFERENCE_ENTRY_RECORD;
. NEW_COL.COLUMN := COLUMN;
- NEW_COL.NEXT_REFERENCE := CURRENT_COLUMN.NEXT_REFERENCE;
(' CURRENT _COLUMN.NEXT_REFERENCE := NEW_COL;
R, return NEW_COL;
1500 end if;
'-f; end NEW_COLUMN;
’I
{{2 procedure COLUMN_RETURNS_SQL_OBJECT
D) ( CORRELATION_NAME : NAME DECLARED_ENTRY;
Py COLUMN : DDL_DEFINITIONS.ACCESS_FULL_NAME_DESCRIPTOR ) is
N OUR_COLUMN : COLUMN_REFERENCE_ENTRY := NEW_COLUMN (CORRELATION_NAME, COLUMN):;
: e begin
L, OUR_COLUMN . RETTIRNS_SQL_OBJECT := TRUE;
% end COLUMN_RETURNS_SQL_OBJECT ;
L
T procedure COLUMN_RETURNS_STRONGLY_TYPED
"l ( CORRELATION NAME : NAME_DECLARED_ENTRY;
R . COLUMN : DDL_DEFINITIONS.ACCESS_FULL_NAME DESCRIPTOR ) is
- OUR_COLUMN : COLUMN_REFERENCE_ENTRY := NEW_COLUMN (CORRELATION_NAME, COLUMN);
e begin
9. OUR_COLUMN ., RETURNS_STRONGLY_TYPED := TRUE;
>, DATABASE_TYPE.REQUIRED_FOR (COLUMN.TYPE_IS.BASE_TYPE.FULL_NAME);
3 end COLUMN_RETURNS_STRONGLY_TYPED;
.
oy function NAME_DECLARED_FOR
"l ( CORRELATION : NAME_DECLARED_ENTRY )
9. return NAME is
: begin
-.j
: v
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o
o

return CORRELATION.CORRELATION_NAME;
&) end NAME DECLARED_FOR;

o function TABLE_DECLARED FOR
- ( CORRELATION : NAME DECLARED_ENTRY )
. return DDL_DEFINITIONS.ACCESS_TYPE DESCRIPTOR is
I begin
return CORRELATION.TABLE.DESCRIPTOR;
end TABLE_DECLARED_FOR;

SO

¢

function NAME_IS_DECLARED
( IDENTIFIER : ST